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The  preparation  of  the  ATne) 
was  begun  in  the  latter  part  of  t 
of  Congress,  approved  on  the  3d 
this  preparation  and  the  values  of 
the  Preface  and  Appendix  of  the 

In  the  volume  for  1865  the 
new  places  of  the  stars  adopted 
moon-culuiinating  stars  changed 
solar  time,  instead  of  sidereal  ti 
for  the  meridian  of  Washington 
star-reductions  substituted  for  I 
importance  were  made. 

In  the  volume  for  1869  some  s 
rides  of  Venus  and  Mars,  and  in 
explanations  of  the  arrangement 
as  to  adapt  them  to  the  wants  of 

In  the  volumes  for  1870-181 
from  Newcomb's  tables;  the  ep 
for  Washington  mean  noon  instei 
instead  of  the  logarithms,  for  inl 
standard  stars;  some  changes  ma 
table  of  positions  of  Observatorii 

Wa.hikotob,  ffovembir  1,  1870. 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THS  YEAR  1873,  WHICH  COMPRISES  THE  LATTER  PART  OF  THE  97tH  AND  THE  BEGINNING 
OF  THE  98tH  YEAR  OF  THE  INDEPENDENCE  OF  THE  UNITED  STATES  OF  AMERICA,  COR- 
RESPONDS TO — 


44 


44 


44* 


ii 


The  year  6586  of  the  Julian  Period ; 

7381-82  of  the  Byzantine  era; 
5633-34  of  the  Jewish  era ; 

2626  since  the  foundation  of  Rome,  according  to  Varro ; 

2620  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned  to 
Wednesday,  the  26th  of  February,  of  the  3967th  year  of  the  Julian  Period, 
corresponding  according  to  the  chronologists  to  the  747th,  and  according  to 
the  astronomers  to  the  746th  year  before  the  birth  of  Christ. 
2649  of  the  Olympiads,  or  the  first  year  of  the  663d  Olympiad,  commencing  in 
July,  1873,  if  we  fix  the  era  of  the  Olympiads  at  775J  years  before  Christ, 
or  near  the  .beginning  of  July  of  the  year  3938  of  the  Julian  Period ; 
2185  of  the  Grecian  era,  or  the  era  of  the  Seleucidse ; 
1589  of  the  era  of  Diocletian. 
The  year  1290  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  1st 
of  March,  1873. 

The  first  day  of  January  of  the  year  1873  is  the  2,405,160th  day  since  the  commence- 
ment of  the  Julian  Period. 
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44 


44 


CHRONOLOGICAL  CYCLES. 


Domiiiicul  Letter £ 

Epacl 1 

fjunar  Cycle  or  Golden  Number       .      12 


Solar  Cycle 6 

Roman  Indiction 1 

Julian  Period 6586 


SYMBOLS  AND  ABBREVIATIONS. 


SIGNS  OF  TUB   PLANETS,  iic. 


1 


o 

The  Sun. 

(L 

The  JVIooii. 

5 

Mercury. 

9 

Venus. 

©  or   6 

The  Earth. 

<j 

Mure. 

21 

Jupiter. 

h 

Saturn. 

S 

Uranus. 

V 

Neptune. 

SIGNS  OF  THE  ZODIAC. 


Sumnie 
signs 


•f  Aries, 

y  'laurus. 

n  Gemini. 

25  Cancer. 

St  Leo. 

192  Virgo. 


Autumn 
signs 


£^  Libra, 
"l   Scorpio. 
f    Sagittarius. 
VJ  Capricornus, 
XS:^  Aquarius. 
3C  Pisces. 


ASPECTS. 

^    Conjunction,  or  having  the  same  Liongitude  or  Right  Ascension. 
D   Quadrature,  or  dijBering  90°  in  "  "  " 

g    Opposition,  or  differing  180**  in  "  "  «« 


ABBREVIATIONS. 


Q  Ascending  Node. 

{3  Descending  Node. 

N.  North.     S.   South. 

E.  East.     W.   West 

®  Degrees. 


/ 
// 

h 
ta 

s 


Minutes  of  Arc. 
Seconds  of  Arc. 
Hours. 

Minutes  of  Time. 
Seconds  of  Time. 


ASTRONOMICAL  EPHEMEEIS 


POS  THB  ITBK  OV 


NAVIGATORS. 


d 


JANUARY,  1873. 


I. 


AT  GREENWICH  APPARENT  NOON. 


Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 


4 
g 

5 


^ 

A 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


AppartrU 
Right  Ascenaion. 


DiA  for 
1  honr. 


h     m       8 

18  48  48.80 
18  53  13.61 

18  57  38.03 

19  2  2.03 
19  6  25.59 
19  10  48.66 

19  15  11.23 
19  19  33.28 
19  23  54.79 

19  28  15.70 
19  32  36.01 
19  36  55.70 

19  41  14.75 
19  45  33.15 
19  49  50.90 

19  54  7.97 

19  58  24.34 

20  2  40.00 

20  6  54.94 
20  11  9.17 
20  15  22.65 

20  19  35.38 
20  23  47.34 
20  27  58.53 

20  32  8.93 
20  36  18.53 
20  40  27.33 

20  44  35.33 
20  48  42.50 
20  52  48.84 

20  56  54.34 

21  0  59.01 


8 

1.041 
1.026 
1.009 

0.991 
0.972 
0.952 

0.030 
0.907 
0.883 

0.858 
0.8.34 
0.808 

0.781 
0.754 
0.726 

0.696 
0.667 
0.637 

0.607 
0.577 
0.546 

0.514 
0.482 
0.450 

0.417 
0.383 
0.349 

0.315 
0.281 
0.246 

0.211 
0.176 


Appcttttit 
Doclination. 


S.22  58  57.4 
22  53  34.6 
22  47  44.5 

22  41  27.3 
22  34  43.1 
22  27  32.0 

22  19  54.5 
22  11 
22  3 


Diff.for 
Ihonr. 


12.88 
14.02 
15.15 

16.28 
17.41 
18.52 

19.61 
50.7'  20.70 
20.7i  21.79 


21  54  24.71  22.86 

21  45     3.3'  23.92 

21  35  16.7  24.97 

21  25     5.0  26.01 

21   14  -28.5  27.03 

21     3  27.8  28.04 


20  52  2.9  29.03 

20  40  14.1:  30.01 

20  28  2.0!  30.98 

20  15  26.7   31.95 

20     2  28.5:  J2.89 

19  49  7.7   33.83 


19  35  24.8 
19  21  20.2 
19     6  54.0 


34.74 
35.64 
36.52 

18  52  6.6  37.40 
18  36  58.7  38.25 
18  21  30.61  39.08 


18  5  42.5 
17  49  34.8 
17  33  8.1 

17  16  22.6 
S.  16  59  18.9 


39.91 
40.71 
41.50 

42.27 
43.02 


Semi- 
diameter. 


Sidereal 

Time 

of  the 

Semi- 

diamrtei 

passing 

the 

Merirt- 

iau. 


// 


6  18.37 

6  18.37 

6  18.36 

6  18.36 

6  18.35 

6  18.33 

6  18.31 

6  18.28 

6  18.24 

6  18.20 

6  18.15 

6  18.10 

6  18.04 

6  17.97 

6  17.90 

6  17.82 

6  17.73 

6  17.64 

6  17.55 

6  17.45 

6  17.34 

6  17.23 

6  17.12 

6  17.00 

6  16.88 

6  16.75 

6  16.62 

6  16.49 

6  16.36 

6  16.22 


6 
6 


16.08 
15.93 


71.05 
71.01 
70.96 

70.91 
70.85 
70.79 

70.72 
70.65 
70.58 

70.50 
70.42 
70.31 

70.25 
70.16 
70.07 

69.97 
69.88 
69.78 

69.68 
69.57 
69.46 

69.35 
69.21 
69.13 

69.02 
68.91 
68.80 

68.68 
68.57 
68.45 

68.34 
68.23 


Equation  of 

Time, 

tobe 

addedto 

Apparent 

Time. 


m       8 

3  59.08 

4  27.25 

4  55.03 

5  22.41 

5  49.35 

6  15.78 

6  41.73 

7  7.14 
7  32.02 

7  56.30 

8  19.99 

8  43.06 

9  5.49 
9  27.27 
9  18.40 

10  8.86 
10  28.62 

10  47.67 

11  6.01 
11  23.64 
11  40.51 

11  56.63 

12  12.00 
12  26.59 

12  40.39 

12  53.41 

13  5.62 

13  17.02 
13  27.59 
13  37.34 

13  46.28 
13  54.37 


Diffifor 
Ihonr. 


8 

1.182 
1.167 
1.150 

1.132 
1.113 
1.093 

1.071 
1.048 
1.024 

0.999 
0.975 
0.949 

0.922 
0.895 
0.867 

0.838 
0.809 
0.779 

0.749 
0.719 
0.688 

0.656 
0.624 
0.592 

0.559 
0.626 
0.492 

0.459 
0.424 
0.389 

0.354 
0.319 


KOTB.-»Mean  Time  of  the  Semidiameter  pasting  may  be  found  by  sabtraoting  08.19  from  the  Sidereal  Time. 


II. 


JANUARY,  1873. 


AT  GREENWICH  MEAN  NOON. 


I 


5 


Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 


1 

s 

O 
5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Ascension. 


h      m       8 

18  48  48.07 
18  53  12.80 

18  57  37.13 

19  2  1.07 
19  6  24.55 
19  10  47.54 

19  15  10.05 
19  19  32.01 
19  23  53.44 

19  28  14.28 
19  32  34.52 
19  36  54.15 

19  41  13.13 
19  45  31.47 
19  49  49.17 

19  54  6.17 

19  58  22.49 

20  2  38.10 

20  6  52.99 
20  11  7.17 
20  15  20.61 

20  19  33.30 
20  23  45.22 
20  27  56.37 

20  32  6.74 
20  36  16.31 
20  40  25.08 

20  44  33.05 
20  48  40.20 
20  52  46.52 

20  56  52.00 

21  0  56.65 


Diff.  for 
Ihonr. 


8 

1.038 
1.023 
1.006 

0.988 
0.969 
0.949 

0.927 
0.904 
0.880 

0.855 
0.831 
0.805 

0.778 
0.751 
0.783 

0.694 
0.665 
0.635 

0.605 
0.575 
0.544 

0.512 
0.480 
0.448 

0.415 
0.382 
0.348 

0.314 
0.280 
0.245 

0.210 
0.175 


Apparent 
Declination. 


Diff.  for 
1  hour. 


12.87 


S.22  58  58.2 
22  53  35.6   14.01 
22  47  45.7   15.14 


22  41  28.7 

22  34  44.7 

22  27  33.9 

22  19  56.5 

22  11  52.9 

22  3  23.3 

21  54  27.7 

21  45  6.6 

2]  35  20.2 

21  25  8.8 

21  14  32.7 

21  3  32.3 

20  52  7.7 

20  40  19.3 

20  28  7.5 


16.27 
17.40 
18.51 

19.60 
20.69 
21.78 

22.85 
23.91 
24.96 

26.00 
27.02 
28.03 

29.02 
30.00 
30.97 


20  15  32.5  31.94 
20    2  34.5  32.88 


19  49  14.2 

19  35  31.6 
19  21  27.3 
19    7     1.4 

18  52  14.4 
18  37    6.8 


33.82 

34.73 
35.63 
36.51 

37.39 
38.24 


18  21  39.0*  39.07 


18  5  51.2 
17  49  43.8 
17  33  17.4 

17  16  32.2 

S.  16  59  28.9 


39.90 
40.70 
41.49 

42.26 
43.01 


Equation  of 

Time, 

to  he 
tubtraxied 

from 

Mean 

Titne, 


m       H 

3  58.99 

4  27.16 

4  54.93 

5  22.31 

5  49.24 

6  15.67 

6  41.62 

7  7.02 
7  31.89 

7  56.17 

8  19.86 

8  42.94 

9  5.35 
9  27.13 
9  48.28 

« 

10  8.72 
10  28.48 

10  47.53 

11  5.87 
11  23.49 
11  40.37 

11  56.50 

12  11.87 
12  26.46 

12  40.27 

12  53.29 

13  5.50 

13  16.91 
13  27.51 
13  37.27 

13  46.19 
13  54.29 


Diff.  for 
1  hour. 


8 

1.182 
1.167 
1.150 

1.132 
1.113 
1.093 

1.071 
1.048 
1.024 

0.999 
0.975 
0.949 

0.922 
0.895 
0.867 

0.838 
0.809 
0.779 

0.749 
0.719 
0.688 

0.656 
0.624 
0.592 

0.559 
0.526 
0.492 

0.459 
0.424 
0.389 

0.354 
0.319 


NOTB.— The  Semidiometer  for  Mean  Noon  may  be  osaamed  the  same  as  that  for  Apparent  Noon. 


Sidereal 

Time 

or 

Klght  Ascension 

of 

JfeanSon. 


h     m       s 

18  44  49.08 
18  48  45.64 
18  52  42.20 

18  56  38.76 

19  0  35.31 
19  4  31.87 

19  8  28.43 
19  12  24.99 
19  16  21.55 

19  20  18.11 
19  24  14.66 
19  28  11.21 

19  32  7.78 
19  36  4.34 
19  40  0.89 

19  43  57.45 
19  47  54.01 
19  51  50.57 

19  55  47.12 

19  59  43.68 

20  3  40.24 

20  7  36.80 
20  11  33.35 
20  15  29.91 

20  19  26.47 
20  23  23.02 
20  27  19.58 

20  31  16.14 
20  35  12.69 
20  39  9.25 

20  43  5.81 
20  47    2.36 


Diff.  for  1  hour. 
+9*.8565 
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Ill 


AT  GEEENWICH  MEAN  NOON. 

1 

1 
1 

1 

2 
3 

1 
1 

1 

f 

IHE  SUN'S 

Loguitlim 

of  the 

BadiusYeetor 

of  the 

Earth. 

Diff.  for 
Ihonr. 

Mean  Time 

of 
Sidereal  Oh. 

aVwLONGITXTDB. 

Difllfor 
Ihoor. 

LATITUDE. 

X 

V 

1 
2 
3 

281  13  28J 

282  14  39.3 

283  15  50.2 

13  42.5 

14  53.5 
16    4.2 

152'.96 
159.94 
159.93 

-0.64 
0.66 
0.66 

9.9926677 
.9926682 
.9926705 

-0.1 

+  0.6 

1.4 

h     m       8 

5  14  19.27 
5  10  23.36 
5    6  27.45 

4 
5 
6 

4 
5 
6 

284  17    0.6 

285  18  10.6 

286  19  20.2 

17  14.4 

18  24.2 

19  33.6 

152.91 
152.90 
152.88 

0.63 
0.57 
0.49 

.9926744 
.9926809 
.9926893 

2.2 
3.1 
4.0 

5    2  31.53 
4  58  35.62 
4  54  39.71 

7 
8 
9 

7 
8 
9 

287  20  29.3 

288  21  37.8 

289  22  45.7 

20  42.5 

21  50.8 

22  58.5 

152.86 
152.84 
152.82 

0.39 

0.27 

-0.14 

.9926999 
.9927130 
.9927287 

5.0 
6.0 
7.0 

4  50  43.80 
4  46  47.89 
4  42  51.98 

10 
11 
12 

10 
11 
12 

290  23  53.2 

291  25    0.1 

292  26    6.4 

24  5.9 

25  12.6 

26  18.7 

152.80 
152.78 
152.76 

0.00 

+0.13 

0.25 

.9927469 
.9927676 
.9927911 

8.1 
9.2 

10.4 

4  38  56.07 
4  35    0.16 
4  31     4.25 

13 
14 
15 

13 
14 
15 

293  27  12.2 

294  28  17.6 

295  29  22.5 

27  24.3 

28  29.5 

29  34.3 

152.74 
152.72 

152.70 

0.34 
0.41 
0.47 

.9928174 
.9928466 
.9928786 

11.6 
12.8 
14.0 

4  27    8.34 
4  23  12.43 
4  19  16.51 

16 
17 

18 

16 
17 
18 

296  30  26.9 

297  31  30.9 

298  32  34.5 

30  38.5 

31  42.3 

32  45.7 

152.68 
152.66 
152.64 

0.49 
0.48 
0.43 

.9929134 
.9929508 
.9929908 

16.1 
16.2 
17.2 

4  15  20.59 
4  11  24.68 
4    7  28.77 

19 
20 
21 

19 
20 
21 

299  33  37.7 

300  34  40.5 

301  35  42.8 

33  48.8 

34  51.5 

35  53.6 

152.62 
152.60 
152.58 

0.35 

0.25 

+0.13 

.9930334 
.9930783 
.9931254 

18.2 
19.1 
20.0 

4    3  32.86 
3  59  36.95 
3  55  41.04 

22 
23 
24 

22 
23 
24 

302  36  44.7 

303  37  46.0 

304  38  46.7 

36  55.3 

37  56.4 

38  57.0 

152.56 
152.54 

152.51 

0.00 

-0.13 

0.26 

.9931746 
.9932258 
.9932788 

20.9 
21.7 
22.4 

3  51  45.13 
3  47  49.21 
3  43  53.30 

25 
26 
27 

25 
26 
27 

305  39  46.8 

306  40  46.2 

307  41  44.8 

39  57.0 

40  56.2 

41  54.6 

152.48 
152.45 
152.42 

0.39 
0.50 
0.59 

.9933334 
.9933895 
.9934471 

23.1 
23.7 
24.3 

3  39  57.39 
3  36     1.48 
3  32    5.57 

28 
29 
30 

28 
29 
80 

308  42  42.5 

309  43  39.2 

310  44  34.8 

42  52.1 

43  48.7 

44  44^ 

152.38 
152.34 
152.29 

0.66 
0,71 
0.72 

.9935063 
.9935668 
.9936286 

24.9 
25.5 
26.0 

3  28    9.65 
3  24  13.74 
3  20  17.83 

31 
32 

31 
82 

311  45  29.2 

312  46  22.3 

45,38.4 
46  31.3 

152.24 
152.18 

0.69 
-0.62 

.9936918 
9.9937564 

26.6 
+27.2 

3  16  21.92 
3  12  26.02 

Kon 

B:  Ago 

rresponds  to  the  tn* 

0  equinox  of  ti 

be  date,  A' 

tothemMn 

equinox  of  Jaai 

naxyOd. 

Biit  for  1  hoar. 
— 9«.8296 
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GREENWICH  MEAN  TIME. 


THE  MOON'S 


I 


s 


8BMIDIAMSTSK. 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


AGE. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


Noon. 


M 


16  36.3 
16  30.1 
16  20.6 

16  9.1 
15  56.7 
15  44.4 

15  32.9 
15  22.5 
15  13.4 

15  5.5 
14  58.9 
14  53.5 

14  49.2 
14  46.1 
14  44.3 

14  44.3 
14  45.9 
14  49.7 

14  55.7 

15  4.2 
15  15.1 

15  28.2 
15  43.2 

15  59.2 

16  14.9 
16  28.9 
16  39.5 

16  45.4 
16  45.7 
16  40.6 

16  30.9 
16  17.8 


Midnight. 


ISfoOD. 


tl 


16  33.7 
16  25.7 
16  15.0 

16  2.9 
15  50.5 
15  38.5 

15  27.5 
15  17.8 
15  9.3 

15  2.1 
14  56.0 
14  51.2 

14  47.5 
14  45.1 
14  44.1 

14  44.9 
14  47.6 
14  52.4 

14  59.6 

15  9.3 
15  21.4 

15  35.5 

15  51.2 

16  7.2 

16  22.2 
16  34.7 
16  43.1 

16  46.2 
16  43.8 
16  36.2 

16  24.7 
16  10.5 


// 


60  50.1 
60  27.4 
59  52.5 

59  10.0 
58  24.5 
57  39.4 

56  57.1 
56  19.0 
55  45.4 

55  16.6 
54  52.3 
54  32.3 

54  16.6 
54  5.4 
53  59.1 

53  58.6 

54  4.8 
54  18.5 

54  40.6 

55  11.7 

55  51.7 

56  40.1 

57  35.1 

58  33.8 

59  31.5 

60  22.8 

61  1.6 

61  23.3 
61  24.5 

61  5.8 

60  30.1 
59  42.1 


Diff.  for 
Ihonr. 


n 

-0.64 
1.33 
1.64 

1.86 
1.91 
1.83 

1.68 
1.49 
1.30 

1.10 
0.92 
0.74 

0.56 

0.37 

-0.14 

+0.11 
0.40 
0.74 

1.11 
1.48 
1.85 

2.17 
2.39 
2.46 

2.31 
1.91 
1.29 

40.49 

-0.38 

1.16 

1.78 
-2.17 


Midnight 


// 


60  40.5 
60  11.2 
59  31.9 

58  47.4 
58  1.7 
57  17.8 

56  37.5 
56  1.6 
55  30.4 

55  3.9 
54  41.8 
54  23.9 

54  10.4 
54     1.6 

53  58.1 

54  0.8 
54  10.6 
54  28.5 

54  55.0 

55  30.6 

56  14.9 

57  6.9 

58  4.2 

59  3.1 

59  58.3 

60  44.1 

61  14.9 

61  26.5 
61  17.5 
60  49.8 


Diff.  for 
Ihonr. 


60 
59 


7.8 
15.3 


-0.95 
1.4G 
1.77 

1.90 
1.88 
1.76 

1.59 
1.40 
1.20. 

1.01 
0.83 
0.65 

0.47 

0.26 

-0.02 

+0.25 
0.57 
0.92 

1.29 
1.67 
2.02 

2.30 
2.45 
2.42 

2.14 
1.63 
0.91 

+0.05 

-0.79 

1.49 

2.01 
-2.28 


h      m 

2  26.5 

3  24.5 

4  17.9 

5  7.6 

5  54.9 

6  41.1 

7  27.4 

8  14.8 

9  3.8 

9  54.5 

10  46.2 

11  37.9 

12  28.5 

13  17.0 

14  3.0 

14  46.6 

15  28.4 

16  9.1 

16  49.7 

17  31.3 

18  15.2 

19  2.7 

19  54.9 

20  52.5 

21  55.0 
23    0.1 

6 


Diff.  for 
1  honr. 


0 

1 

2 


5.1 
7.2 
4.5 


2  57.8 

3  4ao 


m 
2.51 

2.31 

2.13 

2.01 
1.94 
1.92 

1.95 
2.01 

2.06 

2.14 
2.16 
2.14 

2.07 
1.97 
1.8G 

1.77 
1.71 
1.69 

1.70 
1.77 
1.90 

2.07 
2.29 
2.52 

2»6G 
2.70 


2.64 
2.40 
2.30 

2.14 
2.04 


Noon. 


2.2 
3.2 
4.2 

5.2 
6.2 
7.2 

8.2 

9.2 

10J2 

11.2 
12.2 
13.2 

14.2 
15.2 
16.2 

17.2 
18.2 
19.2 

20.2 
21.2 
22.2 

23.2 
24.2 
25.2 

26.2 
27.2 
28.2 

29.2 
0.8 
1.8 

2.8 

3.6 


e 
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GREENWICH  MEAN  TIME. 

m 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  Aflcenaon. 

Diff. 
for  1  m. 

DedinAtioD. 

1 

Diff. 
forlm. 

Hoar. 

Bight  AsG  nsion. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

WED 

NESE 

>AY  1. 

FRIDAY  3. 

h    m      8 

s        1 

O          /           // 

II 

h    m      8 

8 

O         ,         n             "           \ 

0 

21    5  22.60 

S.5964 

S.21  43  52.6 

9.691 

0 

23    1  40.31 

2.3563 

S.ll  45  26.9 

14.467 

1 

21    7  58.18 

9.58951 

21  34    6.7 

9.838 

1 

23    3  55.49 

2.9501 

11  30  57.2 

14.519 

2 

21  10  33.34 

9.58S5 

21  24  12.0 

9.983 

2 

23    6  10.31 

9JM40 

11  16  24.5 

14.569 

3 

21  13    8.07 

2.5754 

21  14    8.7 

10.126 

3 

23    8  24.77 

9.9380 

11    1  48.9 

14.617 

4 

21  15  42.38 

3.5663 

21    3  56.9 

10.267 

4 

23  10  38.87 

9.2391 

10  47  10.4 

14.663 

5 

21  18  16.26 

3.5613 

20  53  36.6 

10.406 

5 

23  12  52.62 

9J2963 

10  32  29.2 

14.707 

6 

21  20  49.72 

9.5540 

20  43    8.0 

10.543 

6 

23  15    6.02 

9J23a5 

10  17  45.4 

14.750 

7 

21  23  22.74 

3.5467 

20  32  31.3 

10.678 

7 

23  17  19.07 

9J2M7 

10    2  59.1 

14.791 

8 

21  25  55.32 

2.5394 

20  21  46.6 

10.811 

8 

23  19  31.79 

9.9091 

9  48  10.4 

14.830 

9 

21  28  27.40 

3.5321 

20  10  53.8 

10.942 

9 

23  21  44.17 

9.9036 

9  33  19.3 

14.869 

10 

21  30  59.16 

•    3.5346 

19  59  53.2 

11.071 

10 

23  23  56.22 

9.1989 

9  18  26.0 

14.906 

11 

21  33  30.42 

2J>174 

19  48  45.0 

11.198 

11 

23  26    7i)5 

9.1998 

9    3  30.7 

14.939 

12 

21  36    1.24 

3.5100 

19  37  29.3 

11J223 

12 

23  28  19.35 

9.1876 

8  48  33.4 

14.971 

13 

21  38  31.61 

3Ji035 

19  26    ().2 

11.446 

13 

23  30  30.44 

9.1824 

8  33  34.1 

15.003 

14 

21  41     1.54 

2.4951 

19  14  35.7 

11.567 

14 

23  32  41.22 

9.1779 

8  18  33.0 

15.093 

15 

21  43  31.02 

9.4877 

19    2  58.0 

11.686 

15 

23  34  51.70 

9.1792 

8    3  30.3 

15.060 

16 

21  46    0.06 

9.4803 

18  51  13.3 

11.803 

16 

23  37    1.87 

9.1679 

7  48  25.9 

15.086 

17 

21  48  28.65 

9.4738 

18  39  21.6 

11.918 

17 

23  39  11.75 

9.1699 

7  33  20.0 

15.110 

18 

21  50  56.79 

9.4653 

18  27  23.1 

19.031 

18 

23  41  21.33 

9.1574 

7  18  12.7 

15.133 

19 

21  53  24.49 

9.4576 

18  15  17.9 

13.143 

19 

23  43  30.63 

9.1596 

7    3    4.0 

15.155 

20 

21  55  51.74 

9.4504 

18    3    6.2 

18.250 

20 

23  45  39.65 

9.1480 

6  47  54.1 

15.175 

21 

21  58  18.54 

9.4430 

17  50  48.0 

12.355 

21 

23  47  48.39 

9.1434 

6  32  43.0 

15.193 

22 

22    0  44.90 

9.4356 

17  38  23J5 

12.459 

22 

23  49  56.86 

9.1390 

6  i;  30.8 

15.910 

23 

22    3  10.82 

9.4983 

S.17  25  52.8 

12.561 

23 

23  52    5.07 

9.1346 

S.  6    2  17.7 

15.925 

THl 

JRSDJ 

^y  2. 

SAT 

?URD. 

A.Y  4. 

0 

22    5  36.30 

9.4910 

S.17  13  16.0 

12.602 

0 

23  54  13.02 

9.1303 

S.  5  47    3.8 

15.939 

1 

22    8    1.33 

2.4136 

17    0  33.2 

12.760 

1 

23  56  20.71 

9.1961 

5  31  49.1 

15.359 

2 

22  10  25.92 

9.4063 

16  47  44.7 

12.a'i6 

2 

23  58  28.16 

9.1220 

5  16  33.6 

15.963 

3 

22  12  50.08 

9.3990 

16  34  50.5 

12.950 

3 

0    0  35.36 

9.1180 

5    1  17.4 

.  15.973 

4 

22  15  13.80 

9.3917 

16  21  50.7 

13.042 

4 

0    2  42.32 

9.1141 

4  46    0.7 

15iI81 

5 

22  17  37.08 

9.3845 

16    8  45.5 

13.132 

5 

0    4  49.05 

9.1103 

4  30  43.7 

15.987 

6 

22  19  59.93 

9.3773 

15  55  34.9 

13.930 

6 

0    6  55.55 

9.1065 

4  15  26.3 

15.999 

7 

22  22  22.35 

9.370] 

15  42  19.1 

13.306 

7 

0    9    1.83 

9.1099 

4    0    8.6 

15J296 

8 

22  24  44.34 

9.3629 

15  28  58.2 

13.390 

8 

0  11    7.89 

9.0993 

3  44  50.7 

15.999 

9 

22  27    5.90 

9.3557 

15  15  32.3 

13.472 

9 

0  13  13.73 

2.0958 

3  29  32.6 

15.300 

10 

22  29  27.04 

9.3487 

15    2    1.5 

13.552 

10 

0  15  19.36 

.2.0933 

3  14  14.5 

15.300 

11 

22  31  47.76 

9.3417 

14  48  26.1 

13.630 

11 

0  17  24.79 

3.0889 

2  58  56.5 

15.999 

12 

22  34    8.06 

9.3347 

14  34  4a0 

13.706 

12 

0  19  30.03 

3.0856 

2  43  38.6 

15.936 

13 

22  36  27.94 

9.3279 

14  21     1.4 

13.780 

13 

0  21  35.08 

2.0624 

2  28  20.9 

15.999 

14 

22  38  47.41 

2.3211 

14    7  12.5 

13.852 

14 

0  23  39.94 

2.0794 

2  13    3.5 

15.987 

15 

22  41    6.48 

2.3144 

13  53  19.2 

13.993 

15 

0  25  44.61 

2.0764 

,    1  57  46.4 

15.980 

16 

22  43  25.14 

2J077 

13  39  21.7 

13.990 

16 

0  27  49.10 

2.0735 

1  42  29.8 

15.972 

17 

22  45  43.40 

2.3011 

13  25  20.3 

14.056 

17 

0  29  53.43 

2.0707 

1  27  13.7 

15.963 

18 

22  48    1.27 

2.2945 

13  11  15.1 

14.121 

18 

0  31  57.59 

2.0680 

1  11  58.1 

15J3S3 

19 

22  50  18.73 

2J2879 

12  57    6.0 

14.184 

19 

0  34    1.59 

2.0654 

0  56  43.2 

15.949 

20 

22  52  35.81 

9ii815 

12  42  53.1 

14.245 

20 

0  36    5.44 

2.0623 

0  41  29.1 

15.939 

21 

22  54  52.51 

2.2751 

12  28  36.6 

14J)03 

21 

0  38    9.13 

2.0604 

0  26  15.7 

15.915 

22 

22  57    8.82 

2JK87 

12  14  16.7 

14.359 

22 

0  40  12.68 

2.0580 

S.  0  11    3.2 

15.203 

23 

22  59  24.75 

2.2625 

11  59  53.4 

14.414 

23 

0  42  16.09 

2.0557 

N.  0    4    8.3 

15.183 

24 

23    1  40.31 

9.3563 

S.11  45  26.9 

14.467 

24 

0  44  19.37 

2.0535 

N.  0  19  18.8 

15.1C6 

TI. 
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GREENWICH 

MEAN  TIME. 

THK  MOON'S  RIGHT 

ASCE 

NSIC 

IN  AND  DECLINA' 

Right  AHceiwioii.  fnr"^\j 

noN. 

Hour. 

Right  ABoenaion. 

Diflf. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

'     Declination. 

1 
Diff. 

for  1  m. 

1 
1 

SUN  DAI 

{  5. 

TUESDAY  7. 

h     m      8 

8 

O          /          // 

II 

h     m     8 

8 

0         1           II 

// 

0 

0  44  19.37 

2.0535 

N.  0  19  18.8 

15.166 

0 

2  21  52.14 

2.0391 

N.ll  46  21.2 
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99  29  47 

3040 

ICO  59  10 

3049 

a  Pe^'asi 

w. 

77  40  17 

3367 

79    5    7 

3870 

80  29  53 

3275 

81  54  34 

3879 

a  Arietis 

w. 

34    5    4 

3169 

35  31  50 

3153 

36  58  55 

3  J  41 

38  26  15 

3130 

Pollux 

E. 

42  58    5 

8858 

41  24  52 

8867 

39  51  51 

8870 

38  19    1 

8884 

Regiilus 

E. 

79  14    7 

8889 

77  40  59 

8870 

76    8    2 

8876 

74  35  15 

8886 

Jupiter 

E. 

81  43  42 

S83I 

80    9  55 

8840 

78  36  19 

8848 

77    2  53 

8a'K> 

10 

Fomalhaut 

W. 

108  23    8 

3100 

109  51  18 

8110 

111  19  15 

3181 

112  46  59 

3138 

Venus 

W. 

107  53  21 

33&5 

109  16  29 

3363 

110  39  28 

3370 

112    2  19 

3378 

a  Pegasi 

W. 

88  56  32 

3307 

90  20  35 

3315 

91  44  29 

8389 

93    8  15 

3389 

a  Arietis 

W. 

45  45  29 

3101 

47  13  38 

3008 

48  41  51 

3096 

50  10    6 

3095 

Pollux 

E. 

30  37  36 

S937 

29    5  52 

8936 

27  34  19 

8946 

26    2  58 

8956 

Regulus 

E. 

66  53  49 

8984 

65  22    1 

8981 

63  50  21 

8936 

62  18  50 

8945 

Jupiter 

E. 

69  18    5 

8891 

67  45  35 

8898 

ee  13  14 

8905 

64  41    2 

8918 

11 

a  Arietis 

W. 

57  31  28 

3096 

58  59  42 

9097 

60  27  55 

3099 

61  56    6 

3101 

Regulus 

E. 

54  43  27 

8979 

53  12  48 

8986 

51  42  18 

8998 

50  11  55 

8999 

Jupiter 

E. 

57    2    5 

8944 

55  30  42 

8950 

53  59  26 

S966 

52  "28  18 

8968 

Spica 
Mnrs 

E. 

108  46  24 

8978 

107  15  44 

8984 

105  45  11 

8989 

104  14  44 

8994 

E. 

111  42  14 

3130 

110  14  41 

3136 

108  47  15 

3148 

107  19  56 

3148 

12 

a  Arietis 

W. 

69  16  21 

3113 

70  44  15 

3115 

72  12    6 

3118 

73  39  54 

3181 

Aldebaran 

W. 

38  26  22 

3060 

39  55  21 

3060 

41  24  19 

3061 

42  53  16 

3064 

Regulus 

E. 

42  42    5 

3038 

41  12  32 

3039 

39  43    7 

3045 

38  13  50 

3053 

Jupiter 

E. 

44  54  31 

8998 

43  24    8 

8997 

41  53  5Q 

3003 

40  23  43 

3009 

Spica 
Mars 

E. 

96  44    7 

3019 

95  14  18 

3084 

93  44  35 

3088 

92  14  57 

3033 

E. 

100    4  59 

3173 

98  38  18 

3176 

97  11  43 

3183 

95  45  13 

3188 

13 

a  Arietis 

W. 

80  57  59 

3136 

82  25  25 

3139 

83  52  47 

3148 

85  20    6 

3145 

Aldebaran 

W. 

50  17  22 

3074 

51  46    3 

3076 

53  14  4*< 

3078 

54  43  18 

308U 

Regulus 

E. 

30  49  42 

3091 

29  21  22 

3101 

27  53  13 

3110 

26  25  16 

31^ 

1 

Spica 
Mors 

E. 

84  48  10 

3054 

83  19    4 

3057 

81  50    2 

3061 

80  21    5 

3065 

E. 

88  34    4 

3909 

87    8    5 

3818 

85  42  10 

3815 

84  16  19 

3890 

14 

a  Arietis 

W. 

92  35  45 

3160 

94    2  42 

3163 

95  29  36 

3166 

96  56  26 

3168 

Aldebaran 

W. 

62    5  40 

3091 

63  34    1 

3098 

65    2  20 

3095 

66  30  36 

3006 

Spica 
Mars 

E. 

72  57  26 

3088 

71  28  54 

3084 

70    0  25 

3087 

68  31  59 

3090 

E. 

77    8    5 

3834 

75  42  36 

3836 

74  17  10 

3939 

72  51  47 

3848 

15 

Aldebaran 

W. 

78  51  35 

3101 

75  19  43 

3108 

76  47  50 

3108 

78  15  57 

3108 

Pollux 

W. 

29  39  30 

3096 

31    7  44 

3065 

32  36    0 

3095 

34    4  16 

3093 

Spica 
Mars 

E. 

61  10  35 

3100 

59  42  25 

3108 

58  14  18 

3104 

56  46  13 

3105 

E. 

65  45  24 

3840 

64  20  12 

3949 

62  55    1 

3849 

61  29  50 

3850 

Antores 

E. 

107    2  29 

3087 

105  34    4 

3087 

104    5  39 

3088 

102  37  15 

3089 

16 

Aldebaran 

W. 

85  36  34 

3100 

87    4  44 

3099 

88  32  55 

3008 

90    1    7 

3096 

Pollux 

W. 

41  25  57 

3067 

42  54  22 

3086 

44  22  49 

3084 

45  51  18 

3088 

Spica 
Mars 

E. 

49  26    5 

3109 

47  58    6 

3110 

46  30    8 

3110 

45    2  10 

3110 

E. 

54  23  57 

3847 

52  58  44 

3847 

51  33  30 

3945 

50    8  14 

3848 

An  tares 

E. 

95  15  17 

3087 

93  46  51 

3086 

92  18  24 

3084 

90  49  55 

3088 

17 

Pollux 

W. 

53  14  33 

3066 

54  43  24 

3068 

56  12  20 

3068 

57  41  21 

3a')3 

Spica 

E. 

37  42  21 

3110 

36  14  23 

3110 

34  46  25 

3110 

33  18  27 

3110 

Antares 

E. 

83  26  50 

3060 

81  58    2 

3065 

80  29  10 

3061 

79     0   13      3057 

18 


JANUARY,  1873. 


} 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


*8 


18 


19 


20 


21 


22 


23 


24 


25 


26 


31 


star's  Name 

and 

Position. 


Pollux 

W. 

Regulus 

W. 

Antares 

E. 

Sun 

E. 

Pollux 

W. 

Regulus 

W. 

Jupiter 

W. 

Antares 

£. 

Suif 

£. 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Antares  £. 

Sun  £. 

Pollux  W. 

Regulus  W. 

Jupiter  W. 

Antares  £. 

Sun  £. 

Regulus  W. 

Jupiter  W. 

Antares  £. 

Sun  £. 

Regulus  W. 

Jupiter  W. 

Spica  W. 

Mars  W. 

Sun  £. 

Regulus  W. 

Jupiter  W. 

Spica  W. 

Mars  W. 

Sun  £. 

Jupiter  W. 

Spica  W. 

Afars  W. 

Sun  E. 

Mars  W. 

Sew  W. 

a  Arietis  £. 

Aldebaran  E. 

Sun  W. 

a  Arietis  EL 

Aldebaran  E. 

Pollux  E. 


Noon. 


o         /       // 

59  10  28 

2^15    5 

77  31  11 

127  26  35 

71  7  42 

35  3  7 
33  19  27 
65  34  51 

116  31  54 

83  15  31 
47    6  13 

45  29  45 
53  28  29 

105  26  29 

95  38  24 
59  26  10 
57  56  43 
41  8  3 
94    5  53 

72  6  38 
70  44  14 
28  30  19 

82  25  42 

85  11  31 

83  56  14 
31  18  45 
22  51  55 
70  21  42 

98  43  54 
97  35  54 
44  44  29 

36  0  51 

57  50  49 

111  44  33 

58  42  45 
49  39  14 
44  52    7 

63  45  53 

25  47  10 
61  26  2 
91  27  18 

39  33  51 

46  58  46 
76  34  39 

120  40  46l 


P.L. 

of 

Diff. 


3048 
3138 
3053 
3447 

9905 
3001 
9987 
3009 


3il7 
9990 
9607 
9099 

3309 

9815 


9786 
9834 
3189 


9658 
9739 
3063 

9553 
9514 
9604 
9684 
9898 

9401 


9499 
9593 
3738 

9915 


9567 

9933 

9380 
9141 
9039 

9453 


9134 
9115 


I 


nih. 


P.L. 

of 
Diff. 


O  /         // 

(K)  39  41 

24  42  41 

76    2    3 

126    5  12 

72  38    1 

36  32  41 
34  49  561 

64  4  41 
115    9  24 

84  47  28 
48  37  43 
47  2  8 
51  56  47 

104    2  20 

97  12  33 
61     0    1 

59  31  27 
39  34  19 
92  39  32 

73  43  20 
72  21  50 

26  54  21 
80  56  35 

86  51  31 

85  37  8 
32  57  34 
24  28  57 
68  49  21 

100  27  28 
99  20  24 
46  27  33 

37  41  32 
56  14  59 

113  32  38 

60  29  41 
-51  23  34 

43  12  54 

65  33  32 

27  31  0 
59  36    6 

89  34  44 

41  16  10 
45  12  43 

74  44  32 
118  50  10 


3043 
31J4 
3047 
3441 

9987 
3091 

9977 


3370 


9995 
S884 

9916 


9800 
9813 
9779 
9891 
3174 

9681 
9641 
9719 
3034 

9534 
9495 
9580 
9663 
9879 

9381. 
9343 
9401 
9503 
9718 

9198 
9943 
9350 
9570 

9916 

9393 

9157 
9048 

9466 
S394 
9149 
9199 


Vlh. 

P.L. 

of 
Biff 

O           1        II 

62    9    0 

3037 

26  10  34 

3101 

74  32  49 

3043 

124  43  ^ 

3435 

74    8  30 

9978 

38    228 

3009 

36  20  38 

9965 

62  34  22 

9986 

113  46  43 

3369 

86  19  39 

3894 

50    9  30 

9918 

48  34  47 

9871 

50  24  51 

9907 

102  37  56 

3976 

98  47    1 

9785 

62  34  12 

9798 

61    6  31 

9757 

38    0  19 

9808 

91  12  52 

3156 

75  20  25 

9683 

73  59  49 

9694 

25  18    7 

3709 

79  27    5 

3015 

88  31  57 

9515 

87  18  28 

9476 

34  36  57 

9:«56 

26    6  26 

9644 

67  16  35 

9859 

102  11  30 

9363 

101    5  21 

9394 

48  11    7 

9380 

39  22  41 

9483 

54  38  43 

9698 

115  21    9 

9181 

62  17    4 

9995 

53    8  21 

9339 

41  33  18 

9553 

67  21  32 

9904 

29  14  45 

9397 

57  46  33 

9179 

87  42  24 

905a 

42  58  11 

9480 

43  27  19 

9353 

72  54  48 

9165 

116  59  55 

9143 

I». 


// 


63  38  27 
27  38  431 
73    3  29 

123  22    5 

75  39  10 
39  32  29 
37  51  34 

61  3  52i 
112  23  51 

87  52  5 
51  41  33 
50  7  43 

48  52  41 

101  13  17 

100  21  48 

64  8  43 

62  41  55 
36  26  2 

89  45  52 

76  57  54 
75  38  11 
23  41  39 

77  57  11 

90  12  49 
89  0  15 
36  16  53 
27  44  21 

65  43  23 

103  55  58 

102  50  46 

49  55  11 
41    4  18 

53  2    1 

117  10    5 
64    4  54 

54  53  34 
39  53  19 

69    9  53 

30  58  24j 

55  57  24 
85  50  20 

44  39  52 

41  42  37 

71    5  27 

115  10    1 


P.L. 

of 

Difll 


3031 
3087 
3036 
3498 

9969 
9997 
9955 
9977 
3359 


9850 
9805 
3963 

9789 
9789 
9749 
9795 
3141 

9645 
9607 
9699 
9997 

9496 
9457 
9533 
96;.H 
9838 

9344 
9305 
9»59 
9464 
9679 

9165 
9908 
9314 
9538 

9190 

9403 
9189 
9070 

9494 
9384 
9180 
9158 


xvni. 


JANUARY,  a87S 


10 


GBEENWKH  MEAN  TIME. 

LUNAR  DISTANCES 

• 

18 

star's  NMiie 

and 

Posttion. 

Midnight 

P.L. 

of 

Diff. 

XVb. 

P.L. 

of 

Diff. 

XVIUii. 

P.L. 

of 
Diff. 

XXP> 

P.L. 

of 

Diff. 

Pollux 
Regulus 
Antares 
Sun 

W. 
W. 
E. 
£. 

O           /        // 

05    8    1 

29    7    8 

71  34    1 

122    0  20 

3086 
3076 
9090 
3401 

o       /      /< 

66  37  43 

30  35  47 

70    4  26 

120  38  27 

3018 
3065 
30O4 
3413 

O           /         // 

68    7  34 

32.    4  40 

68  34  43 

119  16  25 

3011 
3053 
3017 
3405 

69  3733 

33  33  47 

67    4  51 

117  54  14 

3003 
3043 
»010 
3397 

19 

Pollux 
Regulus 
Jupiter 
Antares 

Son 

W. 
W. 

W. 
E. 

E. 

77  10    1 
41    2  45 
39  22  43 
59  33  11 
111    0  48 

9960 
8968 
9944 
9969 
3940 

78  41    4 
42  33  15 
40  54    6 
58    2  19 
109  37  33 

9950 
2975 
9939 
9959 
3338 

80  12  20 
44    3  59 
42  25  44 
56  31  15 
108  14    5 

8939 
9963 
8980 
8949 
3386 

81  43  49 
45  34  58 
43  57  37 
54  59  58 
106  50  24 

8999 
9950 

9909 
8939 
3314 

20 

Pollux 
Regulus 
Jupiter 
Antares 

Son 

W. 
W. 

w. 

E. 
E. 

89  24  47 
53  13  53 
51  40  55 
47  20  16 
99  46  22 

9860 
9866 
9645 
9883 
3M9 

90  57  46 
54  46  30 
53  14  24 
45  47  36 
98  23  11 

9856 
9873 
9831 
9879 
3035 

92  31    1 
56  19  25 
54  48  12 
44  14  41 
96  57  43 

9848 
8858 
9817 
9859 
3990 

94  4  34 
57  52-^ 
56  22  18 
42  41  30 

95  31  57 

8889 
8843 
2809 
984T 
9806 

91 

PoUox 
Regulus 
Jupiter 
Antares 

Suif 

W. 
W. 
W. 
E. 

101  56  56 
65  43  35 
64  17  39 
34  51  27 
88  18  32 

• 

9754 
9766 
97S6 
9769 
3194 

108  32  24 

07  18  48 
65  53  44 
33  16  35 
86  50  51 

9738 
9750 
9710 
9769 
3107 

105    8  13 
68  54  22 

67  30  11 
31  41  26 
85  22  50 

9789 
9738 
9698 
2756 
3089 

106  44  24 
70  30  19 
09    7    1 
30    6    1 
83  54-27 

9716 
9675 
9744 
3071 

32 

Regohis 

Jupiter 

Antares 

Sun 

W. 

w. 

E. 
£. 

7«35  46 
77  16  57 
22    4  58 
76  26  54 

i6t7 
9968 
9609 
9077 

80  14    6 
7B  66    8 
20  28    7 
74  56  13 

9609 
9570 
96S7 
8958 

81  52  49 
80  35  44 
18  51  10 
73  25    7 

9591 
9551 
9687 
9939 

83  31  57 

82  15  46 
17  14  12 
71  53  37 

9579 
9538 
9691 
9919 

23 

Regulus 
Jupiter 
Spica 
Mars 

Sun 

W. 
W. 

w. 

w. 

E. 

91  54    6 
90  42  29 
37  57  21 
29  22  44 
64    9  45 

9477 
9436 
9510 
9904 
9Bie 

93  35  54 
9225    9 
39  38  21 
31    1  34 
62  35  41 

9458 
9419 
9487 
9583 
8798 

95  18    7 
94    8  16 
41  19  53 
33  40  52 
61    1  10 

9438 
3400 
9466 
2563 
9778 

97    0  47 
95  51  51 
43    1  56 
34  20  38 
59  26  13 

2419 
9380 
9443 
9543 
9757 

24 

Regulus 
Jupiter 
Spica 
JSotars 

Sun 

W. 
W. 
W. 

w. 

E. 

105  40  54 

104  36  37 

51  39  44 

42  46  22 

51  94  53 

9395 
9887 
9338 
9444 
9680 

107  26  17 

106  22  56 

53  24  47 

44  28  54 

49  47  19 

9307 
9968 
9380 
9494 
9041 

109  12    6 

108    9  42 

55  10  18 

46  11  54 

48    920 

8889 
9851 
2300 
9405 
8698 

110  58  22 

109  56  54 

56  56  17 

47  55  21 

46  30  56 

8879 
8833 
2281 
9987 
9694 

M. 

Smoa 
Mara 

Sun 

w. 
w. 

E. 

118  59  26 
65  53  10 
56  39  13 
38  12  59 

9140 
9100 
9897 
9589 

120  49  11 
67  41  52 
58  25  17 
36  32  18 

9133 

9174 
9981 
9509 

123  89  20 

69  30  59 
60  11  45 
34  51  17 

911B 
91S7 
9964 

9496 

124  29  51 
71  20  31 
61  58  37 
33    9  58 

9104 
9149 
9846 
9485 

26 

Mars 

W. 

TvTsess 

9IT6 

7S47  36 

9165 

74  36  56 

9191 

76  26  33 

9148 

30 

Sun 

a  Arietia 
Aldebaran 

W. 

E. 

E. 

32  41  55 
54    8  40 
83  58  34 

9410 
9806 

9081 

34  25  15 
52  20  24 

82    7    6 

9419 
9889 
9094 

36    822 
50  32  39 
80  15  57 

9430 
9350 
9107 

37  51  14 
48  45  26 

78  25    8 

9441 
9879 
9180 

31 

Sun 
a  Anetis 

PoUux 

W. 

E. 
E. 
£. 

46  21  13 

39  58  40 

69  16  29 

113  20  30 

9510 
9418 
9Z96 
9173 

48    2  13 

38  15  31 

67  27  56 

111  31  2^ 

9595 
9455 
99W 
8189 

49  42  51 

36  33  14 

65  39  47 

109  42  38 

9541 
9495 
9930 

«ao5 

51  23    7 

34  51  54 

63  52    4 

107  54  18 

9S6fl 
2540 
9947 
1£>81 

dO 


FEBRUARY,  1873. 


AT  GREENWICH  APPARENT  NOON. 


i 
I 

I 


I 


Sat. 

Sun, 

Mod. 

Tues. 

Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


THE  SUN'S 


Apparent 
Bight  AaceiiBion. 


m 


8 


21  0  59.01 
21  5  2.83 
21  9  5.82 

21  13  7.96 
21  17  9.25 
21  21  9.71 

21  25  9.36 
21  29  8.19 
21  33  6.21 

21  37  3.44 
21  40  59.88 
21  44  55.56 

21  48  50.48 
21  52  44.65 

21  56  38.09 

22  0  30.81 
22  4  22.83 
22  8  14.18 

22  12  4.87 
22  15  54.91 
22  19  44.32 

22  23  33.09 
22  27  21.25 
22  31  8.81 

22  34  55.79 
22  38  42.20 
22  42  28.05 

22  46  13.36 
22  49  58.15 


Dim  for 
Ihonr. 


a 
10.176 

10.141 

10.105 

10.070 
10.036 
10.002 

9.968 
9.934 
9.901 

9.868 
9.836 
9.803 

9.773 
9.742 
9.712 

9.683 
9.654 
9.626 

9.699 
9.572 
9.546 

9.520 
9.494 
9.470 

9.446 
9.423 
9.400 

9.378 
9.356 


Apparent 
Declination. 

DlfT.  fox 
llioar. 

S.  16°  59  ia9 
16  41  57.5 
16  24  18.8 

43.02 
43.76 
44.47 

16    6  23.0 
15  48  10.8 
15  29  42.3 

45.16 
45.85 
46.51 

15  10  58.1 
14  51  58.7 
14  32  44.4 

47.16 
47.79 
48.41 

14  13  15.7 
13  53  32.9 
13  33  36.5 

49.00 
49.57 
50.13 

13  13  26.9 
12  53    4.5 
12  32  29.5 

50.68 
51.19 
51.70 

12  11  42.4 
11  50  43.7 
11  29  33.8 

52.20 
52.68 
53.15 

11     8  12.9 
10  46  41.5 
10  25    0.1 

53.59 
54.01 
54.43 

10    3    9.1 

9  41    8.8 
9  18  59.6 

54.82 

55.20 
55.57 

8  56  41.8 
8  34  16.0 
8  11  42.6 

55.91 
56.24 
56.54 

7  49    2.2 
S.   7  26  15.1 

56.83 
57.10 

Semi- 
diameter. 


6  15.93 

6  15.78 

6  15.63 

6  15.47 

6  15.31 

6  15.15 

6  14.98 

6  14.81 

6  14.63 

6  14.45 

6  14.26 

6  14.07 

6  13.87 

6  13.67 

6  13.46 

6  13.25 

6  13.04 

6  12.82 

6  12.60 

6  12.37 

6  12.14 

6  11.91 

6  11.67 

6  11.44 

6  11.20 

6  10.96 

6  10.72 

6  10.48 

6  10.24 


Sidereal 

Time 

of  the 

Semi- 

diametei 

pasaiDg 

the 
Merid- 
ian. 


68.22 
68.11 
67.99 

67.88 
67.76 
67.65 

67.54 
67.43 
67.31 

67.20 
67.09 
66.98 

66.87 
66.76 
66.66 

66.56 
66.46 
66.36 

66.26 
66.16 
66.07 

65.98 
65.89 
65.80 

65.71 
65.63 
65.55 

65.47 
65.40 


Equation  of 

Time, 

tobe 

added  to 

Apparent 

Time, 


m       8 

13  54.37 

14  1.62 
14    8.03 

14  13.59 
14  18.31 
14  22.22 

14  25.30 
14  27.57 
14  29.04 

14  29.70 
14  29.58 
14  28.71 

14  27.07 
14  24.69 
14  21.59 

14  17.77 
14  13.25 
14  8.06 

14  2.20 
13  55.70 

13  48.57 

13  40.81 
13  32.45 
13  23.47 

13  13.93 
13  3.81 
12  53.14 

12  41.93 
12  30.20 


Diff.for 
1  hour. 


8 

0.319 
0.284 
0.247 

0.214 
0.180 
0.146 

0.112 
0.078 
0.045 

0.012 
0.020 
0.053 

0.083 
0.113 
0.143 

0.172 
0.201 
0.229 

0.256 
0.283 
0.309 

0.335 
0.361 
0.385 

0.409 
0.432 
0.455 

0.477 
0.499 


KoiB.— Mean  Time  of  tiie  SwnUHMnflter  pairing  may  be  fioiind  by  aabtiacting  08.18  frma  the  Sidereal  Time. 


II. 


FEBRUARY,  1873< 


dl 


AT  GREENWICH  MEAN  NOON. 


s 


Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

iSttfi. 
Mon. 
Tues. 

Wed. 
'ITiur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 


I 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


THE  SUN'S 


Apparent 
lUght  Ascension. 


m 


21  0  56.65 

21  5    0.46 

21  9    3.44 

21  13    5.57 


21   17     6.86    10.036 


Diff.  for 
Ihoor. 


8 

10.175 
10.140 
10.105 

10.070 


21  21     7.32 

21  25  6.97 
21  29  5.80 
21  33    3.82 

21  37  1.05 
21  40  57.50 
21  44  53.19 

21  48  48.12 
21  52  42.30 

21  56  35.76 

22  0  28.50 
22  4  20.54 
22  8  11.92 

22  12  2.62 
22  15  52.68 
22  19  42.11 

22  23  30.91 
22  27  19.10 
22  31  6.69 

22  34  53.70 
22  38  40.14 
22  42  26.02 

22  46  11.37 
22  49  56.20 


10.002 

9.968 
9.934 
9.901 

9.868 
9.836 
9.803 

9.773 
9.743 
9.713 

9.684 
9.655 
9.627 

9.600 
9.673 
9.547 

9.521 
9.495 
9.471 

9.447 
9.424 
9.401 

9.379 
9.367 


Apparent 
DocUnaUon. 


Diff.  for 
Ihour. 


S.  16  59  28.9 
16  42  7.7 
16  24  29.2 

16  6  33,7 
15  48  21.6 
15  29  53.4 

15  11  9.4 
14  52  10.3 
14  32  56.1 

14  13  27.5 
13  53  44.8 
13  33  48.6 

13  13  39.1 
12  53  16:7 
12  32  41.8 

12  11  54.8 
11  50  56.2 
11  29  46.3 

11  8  25.4 
10  46  54.0 
10  25  12.6 

10  3  21.6 
9  41  21.2 
9  19  11.9 

8  56  54.0 
8  34  28.1 
8  11  54.8 

7  49  14.3 
S.   7  26  27.0 


43.01 
43.75 
44.46 

45.15 
45.84 
46.50 

47.15 

47.78 
48.40 

48.99 
49.56 
50.12 

60.67 
51.19 
51.70 

52.20 
52.68 
53.15 

53.59 
54.01 
64.43 

51.82 
65.20 
55.57 

55.91 
56.24 
56.54 

56.83 
57.11 


Equation  of 
Time, 
tobe 
svbtraeted 
from 
Mean 
Time. 


Ill  8 

13  54.29 

14  1.54 
14    7.97 

14  13.54 
14  18.27 
14  22.18 

14  25.27 
14  27.55 
14  29.01 

14  29.69 
14  29.58 
14  28.72 

14  27.09 
14  24.72 
14  21.62 

14  17.81 
14  13.29 
14    8.12 

14  2.26 
13  55.77 
13  48.64 

13  40.89 
13  32.54 
13  23.56 

13  14.02 
13  3.90 
12  53.23 

12  42.03 
12  30.30 


Diff.  for 
1  hoar. 


0.319 
0.284 
0.247 

0.214 
0.180 
0.146 

0.112 
0.078 
0.045 

0.012 
0.020 
0.053 

0.083 
0.113 
0.143 

0.172 
0.201 
0.229 

0.256 
0.283 
0.309 

0.335 
0.361 
0.385 

0.409 
0.432 
0.455 

0.477 
0.499 


Sidereal 

Time 

or 

Right  Ascension 

of 

Mean  Sun. 


li     m       8 

20  47  2.36 
20  50  58.92 
20  54  55.47 

20  58  52.03 

21  2  48.59 
21  6  45.14 

21  10  41.70 
21  14  38.25 
21  18  34.81 

21  22  31.36 
21  26  27.92 
21  30  24.47 

21  34  21.03 
21  38  17.58 
21  42  14.14 

21  46  10.69 
21  50  7.25 
21  54  3.80 

21  58  0.36 

22  1  56.91 
22  5  53.47 

22  9  50.02 
22  13  46.56 
22  17  43.13 

22  21  39.68 
22  25  36.24 
22  29  32.79 

22  33  29.34 
22  37  25.90 


KonL-^The  8«miaUDii0ter  for  Mean  Noon  magrbe  assmnM  the  aune  as  that  for  Appazent  Koon. 


Silt  for  1  hour. 
+9».8565 


ss 


FEBRUARY,  1873. 


III. 


1 


I 


I 


1 

2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

26 
29 


AT  GREENWICH  MEAiN  NOON. 


I 

o 

p 


32 
33 
34 

35 
36 
37 

36 
39 
40 

41 
42 
43 

44 
45 
46 

47 
48 
49 

50 
51 
52 

53 
54 
55 

56 
57 

58 

59 
60 


THE  SUN'S 


JVm*  LONGITUDE. 


// 


312  46  22.3 

313  47  14.0 

314  48  4.2 

315  48  53.0 

316  49  40.3 

317  50  26.1 

318  51  10.4 

319  51  53.2 

320  52  34.4 

321  53  14.0 

322  53  52.0 

323  54  28.5 

324  55  3.6 

325  55  37.3 

326  56  9.6 

327  56  40.6 

328  57  10.3 

329  57  38.7 

330  58  5.6 

331  58  31.2 

332  58  55.5 

333  59  18.4 

334  59  39.8 

335  59  59.6 

387  0  17.9 

338  0  34.7 

339  0  49.7 


340 
341 


1 
1 


2.8 
14.0 


// 


46  31.3 

47  22.9 

48  13.0 

49  1.7 

49  48.8 

50  34.4 

51  18.6 

52  1.3 

52  42.4 

53  21.8 

53  59.6 

54  36.0 

55  11.0 

55  44.6 

56  16.7 

56  47.6 

57  17.2 

57  45.5 

58  12.3 
56  37.7 

59  1.9 

59  24.7 

59  46.0 

60  5.7 


0 
0 
0 

1 
1 


23.8 
40.5 
55.4 

8.4 
19.5 


Difllfor 
Ihour. 


152.18 
152.12 
152.06 

152.00 
151.94 
151.86 

151.81 
151.76 
151.66 

151.62 
151.55 
151.49 

151.43 
151.37 
151.31 

151.26 
151.20 
151.15 

151.09 
151.03 
150.97 

150.91 
150.65 
150.79 

150.72 
150.65 
150.56 

150.60 
160.42 


I.ATITUDE. 


// 


-0.62 
0.54 
0.45 

0.34 

0.21 

-0.07 

+  0.06 
0.19 
0J29 

0.37 
0.43 
0.45 

0.45 

0.42 

+0.35 

0.25 

0.14 

+0.02 

-0.11 
0.24 
a37 

0.50 
0.60 
0.66 

0.70 
0.70 
0.69 

0,65 
-0^ 


TiiigiiiHiin 

of  the 

Badios  Vector 

of  the 

Earth. 


9.9937564 
.9938224 
.9938900 

.9939593 
.9940304 
.9941034 

.9941784 
.9942554 
.9943345 

.9944158 
.9944994 
.9945852 

.9946733 
.9947637 
.9948561 

.9949503 
.9950464 
.9951444 

.9952440 
.9953451 
.9954473 

.9955506 
.9956549 
.9957602 

.9958663 
.9959730 
.9960802 

.9961880 
9.9962963 


Diir.  for 
Ihour. 


+27.2 

27.8 
28.5 

29.2 
30.0 
30.8 

3L6 
32.5 
33.4 

34.3 

35.3 
36.2 

37.2 
38.0 
38.9 

39.7 
40.4 
41.1 

41.7 
42.2 
42.7 

43.2 
43.6 
44.0 

44.3 
44.5 

44.7 

44.9 
445J9 


Mean  Time 

of 
Si<lereal  Oh. 


h     m       0 

3  12  26.02 
3  8  30.11 
3  4  34.20 

3  0  38.29 
2  56  42.37 
2  52  46.46 

2  48  50.55 
2  44  54.64 
2  40  58.73 

2  37  2.82 
2  33  6.91 
2  29  11.00 

2  25  15.10 
2  21  19.19 
2  17  23.28 

2  13  27.37 
2  9  31.45 
2    5  35.53 

2  1  39.62 
1  57  43.72 
1  53  47.82 

1  49  51.91 
1  45  56.00 
1  42    0.10 

1  38  4.20 
1  34  8.29 
1  30  12.38 

1  26  16.47 
1  22  20.56 


Non:  A  oMJBiponda  to  the  lni#<qnipmof  the  date,  A*  tp  the  waoii  agyjaoxof  JMinary  Od. 


Difil  in  1  hoar. 
— 9*.8296 


aesB 


■Hi 


IV. 


FEBRUARY,  1873. 


GREENWICH  MEAN  TIME. 


g 
I 

O 


THE  MCK)N'S 


HEMIDIAMETER. 


Noon. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 


It 


16  17.8 
16  2.9 
15  47.8 

15  a3.4 
15  20.5 
15     9.5 

15  0.6 
14  53.8 

14  48.8 

14  45.6 
14  43.9 
14  43.7 

14  44.9 
14  47.5 
14  51.7 

14  57.5 

15  5.1 


Midnight 


// 


16  10.5 
15  55.3 
15  ^.4 

15  26.7 

15  14.8 
15    4.8 

14  56.9 
14  51.1 
14  46.9 

14  44.6 
14  43.6 
14  44.1 

14  46.0 
14  49.4 
14  54.4 


HORIZONTAL    PARALLAX. 

0 


Noon. 


15 
15 


1.1 
9.6 


15  14.6  i  15  20.1 


15  26.0 
15  39.0 

15  53.4 

16  8.1 
16  22.1 
16  33.8 

16  41.9 
16  45.0 
16  ^.6 

16  35.2 
16  23.4 


15  32.3 

15  46.1 

16  0.8 

16  15.3 
16  28.3 
16  38.4 

16  44.1 
16  44.5 
16  39.5 

16  29.8 
16  16.4 


59  42.1 
58  47.6 
57  51.8 

OO  do.«/ 

56  11.6 
55  31.4 

54  58.7 
54  33.4 
54  15.2 

54  3.3 
53  57.3 

53  56.6 

54  0.9 
54  10.5 
54  25.8 

54  47.2 

55  15.2 

55  50.0 

56  31.8 

57  19.8 

58  12.4 

59  6.6 

59  57.9 

60  41.0 

61  10.5 
61  21.9 
61  13.5 

60  45.9 
60  2.8 


Diff.  for 
Ihoor. 


-8.17 
8.33 
2.89 

8.10 
1.83 
1.58 

1.80 
0.90 
0.68 

0.37 
-0.14 
+0.07 

0.89 
0.58 
0.76 

1.08 
1.31 
1.60 

1.88 
8.11 
8.85 

8.83 
8.01 
1.55 

0.87 
+0.07 
-0.76 

1.50 
-8.05 


Midnight. 


59  15.3 
58  19.5 
57  24.8 

56  34.4 
55  50.6 
55  14.1 

54  45.1 
54  23.5 
54     8.5 

53  59.6 
53  56.3 

53  58.1 

54  5.0 
54   17.4 

54  35.7 

55  0.4 

55  31.7 

56  10.1 

56  55.1 

57  45.7 

58  39.6 

59  32.9 

60  20.8 

60  57.8 

61  18.6 
61  20.2 
61     1.9 

60  26.0 
59  37.0 


Diff.  for 
Ihonr. 


// 


-8.38 
8.33 
8.81 

1.97 
1.68 
J. 36 

1.05 
0.76 
0.49 

0.85 
-0.03 
+0.18 

0.40 
0.64 
0.89 

1.16 
1.45 
1.74 

8.01 
8.80 
8.87 

8.15 
1.81 
1.83 

+0.48 

-0.35 

1.15 

1.81 
-2.84 


MERIDIAN  PASSAGE. 


h      m 

3  48.0 

4  36.2 

5  23.8 

6  11.8 

7  0.8 

7  51.1 

8  42.4 

9  34.0 

10  24.7 

11  13.7 

12  0.4 

12  44.8 

13  27.1 

14  8.1 

14  48.6 

15  29.4 

16  11.7 

16  56.8 

17  45.6 

18  39.0 

19  37.3 

20  39.2 

21  42.8 

22  45.4 

23  45.0 

6 

0  41.0 

1  33.9 

2  24.5 


Diff.  for 

IhoOT. 


m 
8.04 

1.98 

1.98 

8.08 
8.07 
8.18 

8.15 
8.14 
8.08 

1.99 
1.89 
1.80 

1.73 
1.69 
1.69 

1.73 
1.81 
1.95 

8.14 
8.33 
8.58 

2.04 
8.64 
8.55 

8.39 

8.86 

8.15 

8.08 


AGE. 


Noon. 


d 

3.8 

4.8 
5.8 

6.8 

7.8 
8.8 

9.8 
10.8 
11.8 

12.8 
13.8 

14.8 

15.8 
16.8 

17.8 

18.8 
19.8 
20.8 

21.8 
22.8 
23.8 

24.8 
25.8 
26.8 

27.8 

28.8 

0.4 

1.4 
2.4 


d4 


FEBRUARY,  1873. 


T, 


(iREENWICH 

MEA.N  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUght  Aflcension. 

Dtir. 

for  1  m. 

Declinatiou. 

Diff. 
for  1  m. 

Uonr. 

Bight  Aaoenakm. 

DUE 
forlm. 

Declination. 

Diff. 
for  1  m. 

SATURDi^ 

lY  1. 

MONDAY  3. 

h    m      s 

8 

0        /         '/ 

ti 

h    m      8 

8 

O          t          It 

i# 

0 

0  27  --^8.0;] 

3.1.503 

S.   1  30  3:5.2 

15.903 

0 

2    8  21.62 

2.0899 

N.IO  33  53.9 

13.835 

I 

0  29  36.94 

2.1471  j 

I  14  39.4 

15.689 

1  , 

2  10  26.60 

2.0633 

10  47  41.3 

13.755 

2 

0  31  45.67 

9.1440 

0  58  46.5 

15.875 

2 

2  12  31.60 

2.0836 

11     1  24.5 

13.684 

3 

0  33  54.21 

9.1409 

0  42  54.4 

15.860 

3 

2  14  36.6:3 

9.0840 

11  15    3.4 

13.612 

4 

0  30    2.57 

2.1378 

0  27    3.3 

15.842 

4 

2  16  41.69 

2.0845 

11  28  37.9 

1.1J»38 

5 

0  38  10.75 

2.1348 

S.  0  11  13.4 

15.8ltt 

5 

2  18  46.78 

2.0851 

11  42    8.0 

13.464 

6 

0  40  18.74 

2.1319 

N.  0    4  35.4 

15.809 

6 

2  20  51.90 

2.0857 

11  55  33.6 

13..'M9 

7 

0  42  26.57 

2.1992 

0  20  22.9 

15.781 

7 

2  22  57.06 

2.0864 

12    8  54.7 

13.314 

8 

0  44  34.24 

2.1265 

0  36    9.1 

15.738 

8 

2  25    2.27 

2.0879 

12  22  11.3 

13.337 

9 

0  46  41.75 

2.1240 

0  51  53.8 

15.733 

9 

2  27    7.53 

2.0880 

12  35  23.3 

13.160 

10 

0  48  49.11 

9.1915 

1    7  37.0 

15.707 

10 

2  29  12.84 

2.0888 

12  48  30.5 

13.089 

11 

0  50  56.32 

2.1190 

1  23  18.(i 

15.680 

11 

2  31  18.20 

2.0897 

'     13    1  33.0 

13.003 

12 

0  53    3.38 

2.1166 

1  38  58.6 

15.651 

12 

2  33  23.60 

2.0906 

13  14  30.8 

13.993 

13 

0  55  10.30 

2.1144 

1  54  36.8 

15.691 

13 

2  35  29.06 

2.0917 

13  27  23.7 

12.849 

14 

0  57  17.09 

2.1122 

2  10  13.1 

15.590 

14 

2  37  34.59 

2.0928 

13  40  11.8 

19.760 

15 

0  59  23.76 

2.1101 

2  25  47.5 

15Ji57 

15 

2  30  40.20 

2.0939 

13  52  .55.0 

19.676 

16 

1     1  30.30 

2.1080 

2  41  19.9 

15.593 

16 

2  41  45.87 

2.0951 

14    5  33.1 

19.594 

17 

1    3  36.72 

2.1061 

2  56  50.3 

15.488 

17 

2  43  51.60 

2.0963 

14  18    6.2 

19.509 

18 

1    5  43.02 

2.1049 

3  12  18.5 

15.453 

18 

2  45  57.40 

2.0974 

14  30  34.2 

19.494 

19 

1    7  49.21 

9.1035 

3  27  44.5 

15.414 

19 

2  48    3.28 

2.0987 

14  42  57.1 

12..'n8 

20 

1    9  55.30 

2.1008 

3  43    8.2 

15.375 

20 

2  50    9.24 

2.1001 

14  55  14.8 

12.251 

21 

1  12    1.30 

2.0991 

3  58  29.5 

15.335 

21 

2  52  15.29 

2.1015 

15    7  27.3 

12.164 

22 

1  14    7.20 

2.0975 

4  13  48.4 

15.993 

22 

2  54  21.42 

2.1099 

15  19  34.5 

13.076 

23 

1  16  13.01 

2.0960 

N.  4  2J)    4.7 

15.949 

23 

2  56  27.64 

2.1043 

N.15  31  36.4 

11.987 

SU 

NDA^ 

i  2. 

TU 

ESDAY  4. 

0 

1  18  18.72 

{    2.0946 

N.  4  44  18.3 

15.905 

0 

1      2  58  3:j.94 

9.1058 

N.15  43  32.9| 

11.897 

1 

I  20  24.35 

\    2.0934 

4  59  29.3 

15.161 

1 

3    0  40.33 

9.1074 

15  55  24.0 

11.806 

2 

1  22  2i».91 

;    2.09i» 

5  14  37.6 

15.1J5 

2 

3    2  46.82 

2.1090 

16    7    9.6 

n.7iS 

3 

1  24  35.41 

2.0910 

5  29  43.1 

15J008 

3 

3    4  5:).41 

2.1106 

16  18  49.7 

11.693 

4 

1  26  40.84 

;    2.0899 

5  44  45.7 

15.090 

4 

3    7    O.Oi) 

9.1133 

16  30  24.3 

11.599 

5 

1  26  46.19 

'    2.0888 

5  59  45.4 

14.970 

5 

3    9    6.88 

3.1139 

16  41  53.3 

11.435 

6 

1  30  51.48 

1    2.0678 

6  14  42.1 

14.919 

6 

3  11  i:J.77 

3.1 157 

16  53  16.5 

11.340 

7 

1  32  56.72 

:    2.0870 

6  2J)  35.7 

14.867 

7 

3  13  20.76 

3.1174 

17    4  34.1 

11.945 

8 

1  35    1.91 

2.0863 

6  44  26.1 

14.815 

8 

3  15  27.86 

3.1193 

17  15  46.0 

11.149 

9 

I  37    7.06 

2.0&')6 

6  59  13.4 

14.761 

9 

3  17  35.0G 

3.13f)9 

17  26  52.1 

11.053 

10 

1  39  12.17 

2.0849 

7  13  57.4 

14.705 

10 

3  19  42.37 

3.1337 

17  37  52.3 

10.955 

11 

1  41  17.24 

2.0843 

7  28  38.0 

14.648 

11 

3  21  49.79 

9.1346 

17  48  46.7 

10.857 

12 

1  43  22.27 

9.0837 

7  43  15.2 

14.591 

12 

3  2:}  57.32 

3.1365 

17  59  35.1 

10.758 

13 

1  45  27.27 

2.0833 

7  57  49.0 

14.533 

13 

3  26    4.97 

3.1384 

18  10  17.6 

10.658 

14 

1  47  32.25 

2.0899 

8  12  19.2 

14.474 

14 

3  28  12.73 

3.1303 

18  20  54.1 

10.55& 

15 

1  49  37.22 

,    2.0826 

8  »)  45.8 

14.413 

15 

3  30  20.61 

9.1329 

18  31  24.6 

10.457 

16 

1  51  42.17 

,    9.0894 

8  41    8.8 

14.359 

16 

3  32  28.60 

3.1343 

18  41  49.0 

10.355 

17 

1  53  47.10 

.    9.0893 

1       8  55  28.1 

14J290 

17 

3  34  3<j.7l 

3.1363 

,     18  52    7.2 

10.353 

18 

1  55  52.02 

,    9.0890 

1       9    9  43.6 

14.327 

18 

3  36  44.95 

3.1383 

19    2  19.3 

10.150 

19 

1  57  56.94 

3.0890 

1       9  23  55.3 

14.163 

19 

3  38  53.31 

.    3.1403 

19  12  25.2 

10.046 

20 

2    0    1.8(j 

9.0831 

9  38    3.0 

,    14.097 

20 

3  41     1.79 

,    3.1433 

'      19  22  24.8 

9iMl 

21 

2    2    6.79 

'    9.0839 

9  52    6.8 

,    14.030 

21 

3  43  10.:i8 

3.1443 

'     19  32  18.1 

9.836 

22 

2    4  n.7tJ 

9.0893 

10    6    6.6 

,    13.963 

22 

3  45  19.10 

3.1464 

19  42    5.1 

9.730 

23 

2    6  16.6(] 

)     9.0836 

'     10  20    2.3 

13.894 

23 

3  47  27.94 

3.14& 

19  51  45.7 

9.693 

1  24 

2    8  21.62 

!     2.0899 

:  N.IO  33  53.9 

13.895 

24 

3  49  36.91 

3.1506 

N.20    1  19.9 

9.516 

TI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Eight  A«oeii«on.ff^^\^^ 


DedinatioD. 


Diff. 
forlm, 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 


WEDNESDAY  5. 


b 

3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


m 

49 

51 

53 

56 

58 

0 

2 

4 

6 

9 

11 

J:) 

15 

17 

19 

22 

24 

26 

28 

30. 

33 

35 

37 

39 


8 

8 

36.91 

3.1506 

46.00 

9.vsa6 

55.22 

8.1547 

4.57 

8.1566 

14.04 

9.1589 

23.64 

9.16iO 

33.36 

9.1631 

43.21 

8.1658 

53.11; 

9.1673 

3.2S 

8.1694 

l:).55 

8.1716 

2:^.87 

9.1737 

34.35 

9.1758 

44.95 

9.1778 

55.(18 

9.1798 

6.53 

9.1818 

17.50 

9.1839 

28.59 

9.1859 

39.81 

9.1880 

51.15 

9.1900 

2.60 

9.1919 

14.17 

9.1939 

25.86 

9.1958 

37.661 

9.1977 

20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
22 
23 
N.23 


19.9 
47.6 
8.9 
23.6 
31.8 
33.4 
56  28.4 
5  16.7 
58.2 

a3.o 
1.1 

22.3 
36.7 
44.1 
44.7 
38.3 
25.0 
4.6 
34  37.2 
42  2.7 
49  21.1 
56  32.4 
3  36.5 
10  33.4 


1 

10 
20 
29 
38 
47 


13 
22 
31 
39 
47 
55 
3 
11 
19 
27 


THURSDAY  6. 


4  41 
4  44 

4  46 
4  48 


4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


50 
52 
55 
57 
59 
1 
3 
6 
8 
10 
12 
15 
17 
19 
21 
23 
26 
28 
30 
32 
35 


49.58 

9.1996 

1.61 

9.9014 

13.75 

9.9039 

26.00 

9J9050 

38.35 

9.9067 

50.81 

9Ji085 

3.37 

9.9109 

16.04 

9.9119 

28.80 

3.9136 

41.66 

9.8158 

54.62 

9.9167 

7.66 

3Jai8] 

20.79 

9.9196 

34.01 

9.9911 

47.32 

9.3391 

0.72 

3.9939 

14.19 

9.9358 

27.74 

9.3964 

41.36 

9J9376 

55.05 

9J9968 

8.81 

9.9999 

22.64 

9iO10 

36.53 

9*9330 

50.48 

3.9389 

4.48 

9^2336 

N.23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 

N.25 


17  23.0 
24  5.4 
30  40.5 
37  8.3 
43  28.8 
49  41.9 
55  47.6 

1  45.9 

7  36.7 

13  20.1 

18  56.01 
24  24.4 
29  45.3 
34  58.7 
40  4.4 
45  2.5 
49  53.1 
54  36.0 
59  11.3 

3  39.0 
7  58.9 
12  11.1 
15.6 
12.4 
1.5 


n 
9.516 

9.408 

9.300 

9.191 

9U)88 

8.973 

8.861 

8.749 

8.637 

8.534 

8.411 

8.997 

8.183 

8.067 

7.959 

7.830 

7.719 

7.609 

7.484 

7.366 

7J947 

7.196 

7.008 

6.687 


Hour. 


Right  AscensioD.j^^^j^^ 


Declination. 


Diff. 
for  1  in. 


16 
20 
24 


6.767 
6.646 
6.594 
6.409 
6.979 
6.156 
6.033 
5.910 
5.785 
5.660 
5.535 
5.410 
5.983 
5.159 
5,039 
4.905 
4.778 
4.651 
4.594 
4.390 
4.968 
4.139 
4.010 
3.881 
3.753 


0 
1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  7. 


li  m  8 

5  35  4.48 
5  37  18.54 
5  39  32.65 
5  41  46.80 
5  44  1.00 
5  46  15.24 
5  48  29.51 
5  50  43.81 
5  52  58.14 
5  55  12.49 
5  57  26.86 

5  59  41.25 

6  1  55.66 
6  4  10.08 
6  6  24.50 
6  8  38.93 
6  10  53.36 
6  13  7.78 
6  15  22.18 
6  17  36.57 
6  19  50.95 
6  22  5.31 
6  24  19.64 
6  26  33.94 


M 

3.3338 

3.3347 

9J9355 

9.3363 

9.9371 

9.3377 

3.3388 

3.3386 

3J3390 

8.9394 

9J9398 

9.9401 

9.3403 

3JM04 

3J3405 

8.3405 

9.3404 

3.3403 

3.3399 

8.3397 

3.9394 

3.3390 

3.8386 

9.9380 


N.25  24 
25  27 
25  31 
25  34 
25  38 
25  41 
25  44 
25  47 
25  49 
25  52 
25  55 
25  57 
25  59 
26 
26 
26 
26 
26 
26 
26 


1 
3 
5 
7 
9 
10 
11 


26  13 

26  14 

26  15 

NJ!26  15 


n 

1.5 

42.8 
16.3 
42.0 

0.0 
10.2 
12.5 

7.0 
53.7 
32.6 

3.7 
26.9 
42.1 
49.5 
49.1 
40.9 
24.9 

0.9 
29.0 
49.3 

1.7 

6.3 

3.ri 

51.9 


SATURDAY  8. 


6  28 
6  31 

6  ;» 

6  35 
6  37 
6  J)9 
6  42 
6  44 
6  46 
6  48 
6  51 
653 
6  55 

6  57 

7  0 
7    2 


7 
7 
7 
7 
7 
7 
7 
7 
7 


4 
6 
8 
11 
13 
15 
17 
19 
22 


48.20 

2.42 
16.60 
30.75 
44.85 
58.89 
12.86 
26.77 
40.62 
54.41 

8.12 
21.75 
a5.29 
48.75 

2.12 
15.39 
28.57 
41.65 
54.62 

7.48 
20.23 
32.87 
45.39 
57.78 
10.03 


3.9374 

8.3360 
8J2358 
8.3344 
3.3334 
8.3334 
3J3313 
3.3309 
3.9990 
3J2378 
3.8364 
8.3850 
8.3335 
8J9880 
3.8804 
8.21 8S 
9.3171 
3.3153 
3J3134 
8J9115 
342095 
3.3075 
3.3054 
8.9033 


N.26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 

NJ25 


16  32.9 

17  iU 
31.4 
48.9 
58.6 

0.5 
54.6 
40.9 
19.4 
50.1 
13.1 
28.4 
35.9 
35.7 
27.8 
12.2 
48.9 
18.0 
39.6 
53.5 
59.8 
58.5 
49.7 
56  334 
54    9.6 


17 

17 

17 

18 

17 

17 

17 

16 

16 

15 

14 

13 

12 

11 

9 

8 

6 

4 

2 

0 

58 


3.758 

3.693 

3.499 

3.363 

3.334 

3.104 

3.974 

8.843 

3.713 

3.563 

3.451 

3.380 

3.189 

3U)58 

1.997 

1.797 

1U{66 

1.534 

1.40:i 

1.273 

1.143 

1.011 

0.860 

0.749 


0.618 
0.488 

o.as7 

0.337 
+6.097 
-0.033 
0.163 
0J393 
0.493 
0.553 
0.683 
0.811 
0.940 
1.068 
1.196 
1.334 
1.451 
1.578 
1.705 
1.831 
1.958 
3.064 
3.310 
3.334 
3.459 
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VII 


GREENWICH 

MEAN  TIME 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Aacenslon. 

Diff. 
forlm. 

Declination. 

Difll 
for  1  m. 

Hour. 

Bifr. 

forlm. 

DwUnfttion. 

•  Difll 
for  In. 

su 

NDA1 

r  9. 

TUESDAY  n. 

h    m      8 

8 

O         /          // 

tt 

h    m     8 

• 

O          /        _*# 

0 

0 

7  22  10.03 

9JM33 

N.25  54    9.6 

9.459 

0 

9    4  31.33 

90)485 

N.21  42  29.5 

7.783 

1 

7  24  22.16 

9.9010 

25  51  38.3 

9.584 

1 

9    6  34.13 

9.0447 

21  34  39.6 

7.877 

2 

7  26  34.16 

9.1067 

25  48  59.6 

9.708 

2 

9    8  36.69 

90)409 

21  26  44.2 

7.9T0 

3 

7  28  46.02 

9.1964 

25  46  13.4 

9.831 

3 

9  10  39.03 

90O70 

21  18  43.3 

80)69 

4 

7  30  57.74 

9.1940 

25  43  19.8 

9.954 

4 

9  12  41.13 

901939 

21  10  36.8 

8.154 

5 

7  33    9.31 

9.1915 

25  40  18.9 

3.076 

5 

9  14  43.01 

90693 

21    2  24.8 

8345 

6 

7  35  20.73 

9.1890 

25  37  10.7 

3.198 

6 

9  16  44.65 

90855 

20  54    7.3 

8.335 

7 

7  37  32.00 

9.1964 

25  33  55.2 
25  30  32.4 

3.390 

7 

9  18  46.07 

90)917 

20  45  44.4 

8^494 

8 

7  39  43.11 

9.1838 

3.441 

8 

9  20  47i^ 

90)170 

20  37  16.3 

8.513 

9 

7  41  54.07 

9.1611 

25  27    2.2 

3.569 

9 

9  22  48.22 

90)141 

20  28  42.9 

8X00 

10 

7  44    4.86 

9.1784 

25  23  24.8 

3.689 

10 

9  24  48.95 

20)103 

20  20    4.2 

8.687 

11 

7  46  15.49 

9.1756 

25  19  40.3 

3.809 

11 

9  26  49.46 

90)065 

20  11  20.3 

8.774 
8JB59 

12 

7  48  25.95 

9.1798 

25  15  48.7 

3.991 

12 

9  28  49.73 

90)097 

20    2  31.3 

13 

7  50  36.24 

9.1700 

25  11  49i^ 

4U)99 

13 

9  30  49.78 

10)089 

19  53  37.2 

oOH4 

14 

7  52  46.36 

9.1671 

25    7  44.0 

4.157 

14 

9  32  49.60 

10)951 

19  44  38.1 

90fi6 

15 

7  54  56.30 

9.164J 

25    3  31.1 

4Ji74 

15 

9  34  49J20 

10)914 

19  35  33J) 

9.110 

16 

7  57    6.06 

3.1611 

24  59  11.1 

4.391 

16 

9  36  48.57 

1.9677 

19  26  24.8 

9.199 

17 

7  59  15.63 

9.1580 

24  54  44.1 

4.508 

17 

9  38  47.72 

10)640 

19  17  10.8 

90274 

18 

8    1  25.02 

9.1549 

24  50  10.2 

4.693 

18 

9  40  46.65 

10)803 

19    7  51.9j 

9.354 

19 

8    3  34.23 

9.1518 

24  45  29.4 

4.738 

19 

.9  42  45.36 

10)766 

18  58  28.2 

9.434 

20 

8    5  43.25 

9.1487 

24  40  41.7 

4.899 

20 

9  44  43.84 

1.0799 

18  48  59.8 

9.513 

21 

8    7  52.07 

9.1455 

24  35  47.1 

4.966 

21 

9  46  42.10 

1.9699 

18  39  26.6 

9^1 

22 

8  10    0.70 

9.1499 

24  30  45.7 

5J079 

22 

9  48  40.14 

10)655 

18  29  48.8 

9.668 

23 

8  12    9.14 

9.1389 

N.24  25  37.5 
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7.561 

17 

14  53  43.52 

2.0511 

15  26  48.3 

11.809 

17 

16  40    3.4(; 

2.3929 

23  21  53.9 

7.436 

18 

14  55  46.76 

9.0571 

15  38  ;i5.1 

11.750 

18 

16  42  27.27 

2.4005 

23  29  16.3 

7.309 

19 

14  57  50.37 

9.0639 

15  50  18.3 

11.689 

19 

16  44  51.53 

2.4080 

23  36  31.0 

7.160 

20 

14  59  54.35 

9.0694 

16    1  57.8 

11.698 

20 

16  47  16.24 

2.4155 

23  43  37i) 

7.049 

21 

15    1  58.70 

20)756 

16  13  33.6 

11.565 

21 

16  49  41.40 

2.4230 

23  50  36.8 

60)16 

22 

15    4    3.42 

9.0819 

16  25    5.6 

11.501 

22 

16  52    7.01 

2.4305 

23  57  27.8 

6.789 

23 

15    6    8.52 

90)883 

16  36  33.7 

11.436 

23 

16  54  33.07 

2.4380 

24    4  10.7 

6.647 

24 

15    8  14.00 

20)947 

S.16  47  57.9 

11.370 

24 

16  56  59.57 

2.4454 

S.24  10  45.5 

6.510 

X. 
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GREENWICH  MEAN  TIME. 

THE  MOON' 3  MGHT  ASCENSION  AND  DECTiTNATION. 

Hour. 

Kight  Asoenaion. 

Diff. 
forlm. 

Declination. 

Biff, 
for  1  m. 

Hour. 

1 
Kight  Asoenaion. 

Dlff. 
for  1  m. 

Dedlnatton. 

Diff. 
forlm. 

FR 

IDAY 

21. 

SUNDAY  23. 

0 

li     m     H 

16  5f)  59.57 

8 

9.4454 

S.24°10'45.5'    6-510 

0 

ll       lU       8 

19    1  26.45 

9.6955 

S.26  18  47.d 

1.616 

1 

16  59  26.52 

3.4538 

24  17  12.0     6.371 

1 

19    4    8.24 

9.6974 

26  17    5.2 

1.807 

3 

17    1  53.91 

S.4601 

24  23  30.1     6.930 

2 

19    6  50.13 

9.6991 

26  15  US) 

1.998 

3 

17    4  21.74 

9.4674 

24  29  39.7,    6.089 

3 

19    9  32.12 

9.7006 

26  13    5.4 

9.189 

4 

17    6  50.00 

9.4746 

24  35  40.8     5.946 

4 

19  12  14.21 

9.7019 

26  10  48.3 

90)89 

5 

17    9  18.69 

9.4618 

24  41  33.3     5.803 

5 

19  14  56.37 

9.7031 

26    8  19.6 

9.576 

6 

17  11  47.82 

9.4890 

24  47  17.1 

5.656 

6 

19  17  38.60 

9.704] 

26    5  39.2 

9.769 

7 

17  14  17.37 

9.4960 

24  52  52.0 

5.508 

7 

19  20  20.88 

9.7050 

26    2  47.4 

9.961 

8 

17  16  47.34 

9.5099 

24  58  18.0 

5.359 

8 

19  23    3.20 

9.7057 

25  59  43.9 

3.153 

9 

17  19  17.73 

9.5098 

25    3  35.1 

5J»9 

9 

19  25  45.56 

9.7063 

25  56  29.0 

3.345 

10 

17  21  48.53 

9.5167 

25    8  43.1 

5.057 

10 

19  28  27.95 

9.7066 

25  53    2.5 

3.538 

11 

17  24  19.75 

9.5935 

25  13  41.9 

4.903 

11 

19  31  10.36 

9.7066 

25  49  24.5 

3.730 

12 

17  26  51.37 

9.5303 

25  18  31.4 

4.747 

12 

19  33  52.77 

9.7068 

25  45  34.9 

3.993 

13 

17  29  23.39 

9.5369 

25  23  11.6 

4.591 

13 

19  36  35.17 

9.7066 

25  41  33.7 

4.115 

14 

17  31  55.81 

9.5435 

25  27  42.3 

4.434 

14 

19  39  17.55 

9.7063 

25  37  21.0 

4.307 

15 

17  34  28.62 

9.5500 

25  32    3.6 

4.975 

15 

19  41  59.91 

9.7058 

25  32  56.9 

4.498 

16 

17  37    1.81 

9.5564 

25  36  15.3 

4.114 

16 

19  44  42.24 

9.7059 

25  28  21.3 

4.690 

17 

17  39  35.38 

9.5696 

25  40  17.2 

3.951 

17 

19  47  24.53 

9.7044 

25  23  34.2 

4.881 

18 

17  42    9.34 

9.5688 

25  44    9.3 

3.787 

18 

19  50    6.76 

9.7034 

25  18  35.6 

5.071 

19 

17  44  43.67 

9.5749 

25  47  51.6 

3.633 

19 

19  52  48.92 

9.7099 

25  13  25.6 

5.961 

20 

17  47  18.35 

9.5809 

25  51  24.0 

3.457 

20 

19  55  31.01 

9.7008 

25    8    4.3 

5.450 

21 

17  49  53.37 

9.5868 

25  54  46.5 

3.990 

21 

19  58  13.02 

9U»93 

25    2  31.6 

5.639 

22 

17  52  28.75 

9U>99R 

25  57  58.9 

3.191 

22 

20    0  54.93 

9.6977 

24  56  47.6 

5.898 

23 

17  55    4.48 

9.5983 

S.26    1    1.0 

9.950 

23 

20    3  36.74 

9.6959 

S.24  50  52.3 

6.016 

SATl 

JRDA 

Y  22. 

MO 

NDA^ 

f  24. 

0 

17  57  40.56 

9.6039 

S.26    3  52.9 

9.779 

0 

20    6  18.44 

9.6940 

S.24  44  45.7 

6JS03 

1 

18    0  16.96 

9.6098 

26    6  34.5 

9.607 

1 

20    9    0.02 

9.6919 

24  38  27.9 

6.389 

2 

18    2  53.68 

9.6146 

26    9    5.7 

9.434 

2 

20  11  41.47 

9.6897 

24  31  59.0 

6.574 

3 

18    5  30.72 

9.6196 

26  11  26.6 

9.960 

3 

20  14  22.78 

9.6873 

24  25  19.0 

6.758 

4 

18    8    8.06 

9.6946 

26  13  37.0 

2M4 

4 

20  17    3.94 

9.6848 

24  18  27.9 

6.949 

5 

18  10  45.70 

9.6998 

26  15  36.7 

1.907 

5 

20  19  44.95 

9.68U&2 

24  11  25.9 

7.195 

6 

18  13  23.63 

9.6346 

26  17  25.8 

1.799 

6 

20  22  25.80 

9.6794 

24    4  12.9 

7.307 

7 

18  18    1.85 

9.6393 

26  19    4.2 

1.550 

7 

20  25    6.48 

9.6705 

23  56  49.0 

7.488 

8 

18  18  40.35 

9.6438 

26  20  31.8 

1.370 

8 

20  27  46.98 

9.6734 

23  49  14.3 

7X68 

9 

18  21  19.11 

9.6483 

26  21  48.6 

1.190 

9 

20  30  27.29 

9.6703 

23  41  28.8 

7.847 

10 

18  23  58.13 

9.6534 

26  22  54.6 

1.008 

10 

20  33    7.40 

9.666£ 

23  33  32.6 

8.095 

11 

18  26  37.40 

9.6564 

26  23  49.6 

0.834 

11 

20  35  47.31 

9.6634 

23  25  25.8 

8.909 

12 

18  29  16.90 

9.6604 

26  24  33.5 

0.640 

12 

20  38  27.01 

3.6599 

23  17    8.4 

8.377 

13 

18  31  56.64 

9.6649 

26  25    6.4 

0.456 

13 

20  41    6.49 

3.6560 

23    8  40.5 

8.551 

14 

18  34  36.60 

9.6678 

26  25  28.2 

0.972 

14 

20  43  45.75 

9.6534 

23    0    2.3 

8.793 

15 

18  37  16.78 

9.6713 

26  25  39.0, 

>  -0.086 

15 

20  46  24.78 

9.6465 

22  51  13.7 

8.695 

16 

18  39  57.16 

9.6747 

26  25  38.6 

-H).101 

16 

20  49    3.57 

9.6445 

22  42  14.8 

9.065 

17 

18  42  37.74 

9.6779 

26  25  26.9 

0.989 

17 

20  51  42.12 

9.6404 

22  33    5.8 

9.984 

18 

18  45  18.51 

9.6809 

26  25    3.9 

0.477 

18 

20  54  20.42 

9.6361 

22  23  46.7 

9.401 

19 

18  47  59.45 

9.6A37 

26  24  29.7 

0.665 

19 

20  56  58.46 

9.6318 

22  14  17.6 

9.567 

20 

18  50  40.55 

9.6864 

26  23  44.1 

0.854 

20 

20  59  36.24 

9.6374 

22    4  38.6 

9.731 

21 

18  53  21.81 

9.6889 

26  22  47.2 

1.043 

21 

21    2  13.75 

9.6399 

21  54  49.8 

0.894 

22 

18  56    3.22 

9.6913 

26  21  38.9 

1J234 

22 

21    4  50.99 

9.6184 

21  44  51.3 

10.055 

23 

18  58  44.77 

9.6985 

26  20  19.1 

1.435 

23 

21    7  27.96 

9.6138 

21  34  43.1 

10.915 

24 

19    1  26.45 

9.6955 

S.26  18  47.9 

1.616 

24 

21  10    4.64 

9.6090 

S.21  24  25.4 

10.373 
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THE  MOCHra  BIGHT  MKJEHSiOK  AKD  MECUNATiOlf . 


Die 
tat 


fj 


DiC 
Utlm. 


DHL 
ibrla. 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  M   S   1 

0 

21  10  4j64 

1 

21  12  4L03 

2  . 

21  15  17.13 

3 

21  17  52^ 

4 

21  20  28.43 

5 

21  23  3.63 

6 

21  25  38.52 

7 

21  28  laio 

8 

21  30  47.36 

9 

21  33  21.31 

10 

21  35  54:93 

11 

21  38  28.23 

12 

21  41  1J20 

13 

21  43  33.84 

14 

21  46  ai5 

15 

21  48  38.13 

16 

21  51  9.77. 

17 

21  53  41.08, 

18 

21  56  12.05, 

19 

21  58  42.69 

20 

22  1  12ilB 

21 

22  3  42i» 

22 

22  6  12.54: 

23 

22  8  41.801 

9.5641 


9.5737 


9.5577 


TUESDAY  25. 


S.21  24 

9jO»41-      21   13 

21  3 
20  52 
20  41 
20  30 
20  19 
20  8 
19  56 
19  44 
19  33 
19  21 
19  9 
18  56 
18  44 
18  32 
18  19 
18  6 
17  53 
17  40 
17  27 
17  14 
17    1 

9.48tf|S.16  47 


WEDNESDAY  26. 


9.5413 


9.5190 
9.5134 


9.W 


25.4 
58^ 
21.8 
36l1 
41^ 
37.4 
24.5 

2.8 
32L5 
5^6 

6l2 
10.4 

&4 
54J2 
34.0 

5S> 

3ao 

46.5 
55.4 
56i» 
5L1 
38.i 

lai 

51.1: 


22  11 
22  13 
22  16 
22  18 
22  21 
22  23 
22  25 
22  28 
22  30 
22  33 
22  35 
22  38 
22  40 
22  42 
22  45 
22  47 
22  50 
22  52 
22  54 
22  57 

22  59 

23  2 
23  4 
23  6 
23    9 


10.721 

39^ 

7.54 

35.43 

2^' 
30.19 
57.07 
23.60* 
49.79: 


9.4734 

9.^ 
9.^ 


9.4507 
9.4451 


15.65 
41.17 

6.36 
31.211 
55.73 
19i«! 
4a78 

7.32 
30.53 
53.42 
15J39 
38.24 

0.18 
21.81 
43.13 

4.14 


9.4170 
9.41 15| 
9.4000 
9.4005, 

9J05o! 
9J8B6 
9.3842* 
9.3789' 
9.3736; 
9J683i 
9J631: 


2.3579| 
2.3538 
9.3477: 


S.16  34 
16  20 
16  6 
15  52 
15  38 
15  24 
15  10 
14  56 
14  41 
14  27 
14  12 
13  58 
13  43 
13  28 
13  13 
12  58 
12  43 
12  28 
12  13 
11  57 
11  42 

^  11  27 
11  11 
10  56 

S.10  40 


17.3 

36^. 

49.9 

56.5 

56.8, 

51.0 

39.1 

21.3 

57.8 

28.6 

53i)' 

13.8: 

28.4= 

37.9I 

42.4' 

42.1! 

37.1 

27.4| 

ia2 

54.7 
32.0! 

5.3i 


34.6 

0.1 

21.8 


10.038 


uaao 

11387 
llwCP 
11.577 
11.719 
llJBBO 
11J06 


19J70 
19.4R 
I9J34 

U.788 
19J13 


13J96 
13Jn5 


i&no 

13.798 
13.«36 


4.046 
4.148 
4JM7 
4.344 
4.439 


4jOU 
4.719 

4.798 
4.883 
4JX5 
5J045 
5.193 
5.199 
15J979 
5.343 
5.411 
5.478 
5.543 
5.007 
5407 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


1 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THUBSDAY  27. 


h 

23 
23 


9 
II 


23  13 
23  16 
23  18 
23  20 
23  23 
23  ^ 
23  27 
23  30 
23  32 
23  34 
23  36 
23  39 
23  41 
23  43 
23  46 
23  48 
23  50 
23  52 
23  55 
23  57 
23  59 
0  1 


4.14 
24.85 
45.26 

5J37 
25.19 
44.72 

3J9r 
22iK) 
41j6I 

Oi)1 
18.14 
35<I9 
53L5d 
10^1 
27J96 
44.80 

1J37 
17J69 

3a7r. 

49.61 

20jeo 

35.76: 

5QJ0! 


S.I0 
10 
10 
9 
9 
9 
9 
8 
8 
8 
8 
7 
7 
7 
6 
6 
6 
6 
5 
5 
5 


9^.S.  4 


■4 


10 


9JM00( 


40  21 
24  4ai 

8  54.8; 
53  6J3 
37  14.6 
21  19.9^ 

522.2J 

49  21.r 

33  18.61 

17  laol 

1    5.0I 

44  54.61 
28  ^LO; 
12  27.4 
56  11.0, 
39  52.7 
23  32L7 

7  llJt 

50  48.^ 

34  24.1! 
17  58.7i 

1  32.1 

45  4.1 
28 


FRIDAY  28. 


0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


4 
6 
8 
10 
13 
15 
17 
19 
21 
24 
26 
28 
30 
32 
35 
37 
39 
41 
43 
46 
48 
50 
52 
54 
57 


5l41' 

19^1 
34J21. 
48J30 

2.19 
15.89 
29.39 
42.71 
55J85' 

8.80 
21.58 
34.19, 
46.64 
58i)3; 
11.06 
2:104 
34.87. 
46^16; 
58.12 

9.S4. 
20.83; 
31iJ9; 
43.03i 
53.9&, 

4.77 


S. 


9.9174 


9.9145. 
9J9110 


9JM61 


9J»10 
9.1985  S. 
9.1961  N. 


9.1U7 
9.1914 
9.1099 

9.1871J 
9.1851 
9.1831| 
9.1811. 


8.1799  N. 


4 

3 

3 

3 

3 

2 

2 

2 

2 

1 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

2 

2 


12 
55 

39 
22 

6 
49 
33 
16 

0 
43 
27 
10 
54 
37 
21 

4 
11 
28 
44 

0 
17 
33 
49 

6 
22 


7J3| 

37^^ 

7.6 

^ 

35^ 
4.4; 

33i> 

2J9 
32.4 

2-3 
32.8 

3.9 
35.7 

8.3 
41J9; 
43J( 

7.7, 
30.7 
52.4 
12.7 
31.4 
48.5 

3.8 
17^ 


it 

15J067 
15.735 
15.781 


15S37 
15J84 


10439 
10.113 
10053 
IftJOl 


10490 
18419 
10445 
10409 
10491 
10.419 
10.4B 
10.450 
10485 
10y«78 


1S.480 
li.498 

8400 
8419 
0415 
0415 
0414 
0413 
0410 
0405 
0.497 
0.487 
0.476 
0.463 
0.448 
0.439 
6.413 


0479 
0450 


6498 
0469 
0440 
0409 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIC«T  ASCENSION  AND  DECLINATION. 


PHASES  OF  THE  MOON. 

d  h  m 

]>   First  Quarter, 3  22  5.8 

O  Full  Moon, 11  23  33.2 

C  Last  Quarter, 19  23  28.5 

#  New  Mood, 26  15  22.5 

d  h 

C  Apogee, 11  15.6 

C  Perigee, 26  2.0 


3^ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

IIF' 

of 

Vlh. 

of 

Kii. 

of 

1 

Poeition. 

Diff. 
5575 

O           1         II 

54  42  28 

Diff. 
9593 

Diff. 

Diff. 

Sun 

W. 

O           /        // 

53    2  59 

O           /         // 

56  21  33 

9610 

o          #        /» 

58    0  14 

9m 

a  Arietis 

E. 

33  11  36 

S589 

31  32  26 

9644 

29  54  31 

9707 

28  18    0 

9778 

Aldcbnruii 

E. 

02    4  47 

2966 

<)0  17  57 

2383 

58  31  33 

3309 

56  45  36 

3331 

Pollux 

E. 

106    6  22 

'^238 

104  18  51 

3356 

102  31  46 

9979 

100  45    6 

9989 

2 

Sun 

W. 

66    7  25 

irm 

67  4:3  36 

3741 

69  19  21 

9760 

70  54  42 

9779 

a  Pegasi 

W. 

35  47    7 

3796 

37    2  45 

3675 

38  19  59 

3597 

39  38  36 

3531 

Aldcbaran 

E. 

48    254 

9490 

46  19  48 

9441 

44  37  12 

9469 

42  55    5 

tUOA 

nHHJ* 

PoUujt 

E. 

91  58  11 

9878 

90  14    5 

3396 

88  30  25 

9414 

86  47  11 

9433 

3 

Sun 

W. 

78  45    9 

9674 

80  18    1 

9893 

81  50  29 

9913 

&3  22  33 

9990 

a  Pegasi 

W. 

46  26  46 

3d93 

47  50  31 

3999 

49  14  44 

3378 

50  39  21 

3963 

Venus 

W. 

33  21  19 

9995 
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32  52    6 

3037 

31  22  39 

3043 

29  53  19 

3049 

28  24    7 

3055 

Reffulus 

Spica 

Mars 

E. 

33  49  36 

3096 

32  21  22 

3103 

30  53  16 

3110 

29  25  18 

3118 

E. 

87  49  17 

3068 

86  20  28 

3070 

84  51  42 

3073 

83  22  59 

3075 

E. 

102  45  41 

3180 

101  19    8 

3183 

99  52  38 

3185 

98  26  11 

3187 

10 

a  Arietis 

W. 

89  36  38 

31G3 

91    3  33 

3163 

92  30  26 

3164 

93  57  18 

3165 

Aldebaran 

W. 

59    3  50 

3101 

60  31  59 

3101 

62    0    7 

3101 

63  28  16 

3101 

Spica 
Mars 

E. 

76    0    5 

3065 

74  31  37 

3087 

73    3  11 

3087 

71  34  46 

3069 

E. 

91  14  2S) 

3195 

89  48  14 

3196 

88  22    0 

3197 

86  55  47 

3197 

11 

a  Arietis 

W. 

101  11  19 

3171 

102  38    3 

3179 

104    4  46 

3173 

105  31  28 

3173 

Aldebaran 

W. 

70  48  59 

3100 

72  17    9 

3099 

73  45  20 

3099 

75  13  31 

3098 

Pollux 

W. 

26  37  17 

3095 

27    5  33 

3093 

29  33  51 

3091 

31    2  12 

3069 

Spica 
Mars 

E. 

64  13    2 

3093 

62  44  44 

^    3093 

61   16  26 

3094 

59  48    9 

3094 

E. 

79  44  47 

3196 

78  18  35 

3198 

76  52  23 

3197 

75  26  10 

3196 

12 

a  Arietis 

W. 

112  44  40 

3178 

114  11  15 

3180 

115  37  48 

3189 

117    4  19 

3183 

Aldebaran 

W. 

82  34  44 

3099 

84    3    3 

3091 

85  31  24 

3089 

86  59  47 

3087 

Pollux 

W. 

38  24  33 

3078 

39  53    9 

3077 

41  21  47 

3074 

42  50  28 

3079 

Spica 
Mars 

E. 

52  26  44 

.3094 

50  58  27 

3093 

49  30    9 

3093 

48    1  51 

3099 

E. 

68  14  49 

3190 

66  48  28 

3183 

65  22    5 

3187 

63  55  40 

3184 

Antares 

E. 

98  17    0 

.     3076 

96  48  21 

3074 

95  19  40 

3073 

93  50  57 

3071 

13 

Aldebaran 

W. 

94  22  18 

30T7 

95  50  56 

3073 

97  19  38 

3071 

98  48  23 

3068 

Pollux 

W. 

50  14  40 

3058 

51  43  41 

3056 

53  12  45 

3059 

54  41  53 

3049 

Spica 
Mars 

E. 

40  40  14 

3091 

39  11  54 

3091 

37  43  34 

3091 

36  15  14 

3091 

E. 

56  42  52 

3173 

55  16    9 

3168 

53  49  22 

3166 

52  22  32 

3169 

Antares 

E. 

86  26  47 

3060 

84  57  48 

3057 

83  28  46 

3054 

81  59  40 

30fi9 

14 

Aldebaran 

W. 

106  13    5 

3058 

107  42  14 

9048 

109  11  27 

3044 

110  40  45 

3039 

Pollux 

W. 

62    8  40 

3000 

63  38  16 

3095 

65    7  58 

3090 

66  37  46 

3015 

Jupiter 

W. 

27  32  59 

9019 

29    2  48 

9010 

30  32  48 

3009 

32    2  58 

9995 

Regulus 

W. 

26    7  37 

3091 

27  35  58 

9079 

29    433 

3070 

30  33  19 

3060 

Spica 
Mars 

E. 

28  53  47 

3009 

27  25  36 

3103 

25  57  30 

3108 

24  29  30 

3115 

E. 

45    7  11 

3141 

43  39  51 

3137 

42  12  26 

3139 

40  44  55 

3197 

Antares 

E. 

74  33  12 

3034 

73    3  41 

3089 

71  34    4 

3095 

70    4  22 

3090 

15 

Aldebaran 

W. 

118    8  38 

3017 

119  38  30 

3011 

121    8  29 

9006 

122  38  34 

3001 

Pollux 

W. 

74    8  22 

S987 

75  38  51 

9981 

77    9  27 

9975 

78  40  11 

9968 

Jupiter 

W. 

39  36    6 

i2956 

41     7  11 

9950 

42  38  26 

9943 

44    9  50 

9935 

Regulus 

W. 

37  59  57 

3018 

39  29  48 

3009 

40  59  49 

3001 

42  30    1 

9993 

Mars 

E. 

33  25  41 

3007 

31  57  28 

8091 

30  29    8 

8084 

29    0  39 

3077 

Antares 

E. 

62  34  21 

2994 

61    4    1 

9989 

59  33  34 

9989 

58    2  59 

9976 

a  Aquil£9 

E. 

108  41    8 

8885 

107  27  33 

• 

8863 

106  13  36 

8844 

104  59  19 

3895 

16 

PoDux 

W. 

86  16    7 

9931 

87  47  47 

9999 

89  19  38 

9913 

90  51  40 

9905 

Jupiter 

w. 

51  49  21 

9894 

53  21  47 

9886 

54  54  24 

9876 

56  27  13 

9867 

Regulus 

w. 

50    3  40 

9949 

51  34  57 

9999 

53    6  26 

9930 

54  38    7 

9990 

Antares 

E. 

5028    1 

9949 

48  56  35 

9934 

47  24  59 

9996 

45  53  13 

9918 

a  AquilsB 

E. 

98  43  20 

3744 

97  27  19 

3799 

96  11    3 

8716 

94  54  33 

3704 

Saturn 

E. 

9929    2 

9£I76 

97  58  19 

9968 

96  27  26 

9059 

94  56  22 

9950 

1 

Sujf 

E. 

130  16  50 

3339 

128  53  12 

3310 

127  29  22 

3908 

126    520 

3997 

36 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

-5 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

npi. 

of 

Vlh. 

of 

1X>»- 

of 

17 

Position. 

Diff. 

O           1        II 

93  56  18 

Diff. 

Diff. 
9876 

Dift 

Pollux 

W. 

92  23  5^ 

389& 

3886 

O           1         II 

95  28  55 

O           /         // 

97    1  45 

8866 

Jupiter 

W. 

58    0  14 

9857 

59  33  28 

2848 

61    6  54 

S838 

62  40  33 

9838 

Regulus 

w. 

56  10    1 

2910 

57  42    7 

9900 

59  14  26 

3890 

60  46  58 

9879 

Antares 

E. 

44  21  17 

9900 

42  49  10 

2901 

41  16  53 

2893 

39  44  25 

9884 

Saturn 

E. 

93  25    6 

9940 

91  53  38 

2931 

90  21  58 

2990 

88  50    5 

9011 

a  Aquilee 

E. 

98  37  50 

3009 

92  20  54 

3681 

91    3  47 

3670 

89  46  28 

3660 

Sow 

E. 

124  41    5 

39S7 

123  16  38 

3976 

121  51  58 

3964 

120  27    4 

3853 

18 

Pollux 

W. 

104  49  16 

9811 

106  23  30 

9799 

107  57  59 

9787 

109  32  44 

9774 

Jupiter 

W. 

70  32  16 

9779 

72    7  21 

3760 

73  42  42 

2747 

75  18  19 

3735 

Regulus 

W. 

68  33  11 

3flS9 

70    7  10 

9809 

71  41  26 

2797 

73  15  58 

2784 

Antares 

E. 

31  59  15 

9839 

30  25  38 

9831 

28  51  51 

2833 

27  17  53 

2815 

Saturn 

E, 

81    7  21 

98S5 

79  34    5 

2843 

78    0  33 

2831 

76  26  45 

S819 

a  Aquilfe 

E. 

83  17  28 

3691 

81  59  16 

3616 

80  40  59 

3610 

79  22  36 

3607 

Sun 

E. 

113  19    3 

3190 

111  52  42 

3176 

110  26    4 

3163 

108  59  10 

3148 

19 

Jupiter 

W. 

83  20  43 

9668 

84  58    6 

9654 

86  35  48 

2630 

88  13  50 

9084 

Regulus 

W. 

81  12  57 

17716 

82  49  15 

9701 

84  25  53 

9687 

86    2  50 

9678 

Spica 

W. 

27  21  39 

2778 

28  56  36 

9756 

30  32    2 

9735 

32    7  55 

9716 

Saturn 

E. 

68  3^3  36 

9758 

66  58    5 

9738 

65  22  15 

2793 

63  46    6 

9709 

a  AquilfB 

E. 

72  50    2 

3604 

71  31  32 

3607 

70  13    5 

3611 

68  54  43 

3617 

Suw 

E. 

101  40  20 

3074 

100  11  {» 

3050 

98  42  39 

3043 

97  13  19 

3096 

20 

Jupiter 

W. 

* 

96  29    5 

2548 

98    9  12 

9539 

99  49  41 

9515 

101  30  33 

9490 

Regulus 

W. 

94  12  44 

9505 

95  51  46 

9578 

97  31  11 

9569 

99  10  58 

9545 

Spica 

W. 

40  13  53 

9619 

41  52  22 

9601 

43  31  16 

9583 

45  10  35 

9564 

Mars 

W. 

21  41  25 

9676 

23  18  37 

2659 

24  56  12 

9641 

26  34  11 

9094 

Saturn 

E. 

55  40  25 

9633 

54    2  15 

9618 

52  23  44 

9609 

50  44  52 

9586 

a  Aquilffi 

E. 

62  25  11 

3678 

61    8    1 

3097 

59  51  11 

3791 

58  34  46 

3747 

Suw 

E. 

89  41  31 

9949 

88  10    5 

9994 

86  38  17 

9907 

85    6    7 

9689 

21 

Jupiter 

Spica 

Mors 

W. 

110    0  36 

9417 

111  43  47 

9400 

113  27  22 

9383 

115  11  21 

9366 

W. 

53  33  34 

9479 

55  15  27 

9453 

56  57  46 

9435 

58  40  31 

9417 

W. 

34  50    1 

9S36 

36  30  24 

9518 

38  11  12 

2499 

39  52  26 

9489 

Saturn 

E. 

42  25    4 

9507 

40  44    1 

9499 

39    2  36 

2477 

37  20  50 

9469 

a  Aquilee 

E. 

52  21    5 

3949 

51    8  35 

4008 

49  57    3 

4074 

48  46  36 

4149 

Suif 

E. 

77  19  29 

9798 

75  44  58 

9779 

74  10    3 

3761 

72  34  44 

3749 

22 

Spica 
Mars 

W. 

67  20  42 

9387 

69    6    2 

9310 

70  51  47 

2993 

72  37  57 

9975 

W. 

48  24  55 

9392 

50    8  41 

2374 

51  52  53 

2357 

53  37  30 

9:1:19 

Antares 

W. 

21  32    4 

9371 

23  16  21 

9346 

25    1  14 

2398 

26  46  4'^ 

3300 

Saturn 

E. 

28  46  57 

9395 

27    3  15 

9385 

25  19  19 

2377 

23  35  11 

3371 

Sun 

E. 

64  32    1 

9669 

62  54  16 

9633 

61  16    6 

9615 

59  37  32 

8599 

23 

Spica 
Mars 

W. 

81  35    2 

9194 

83  23  39 

9178 

85  12  39 

9164 

87    2    1 

9149 

W. 

62  26  47 

9956 

64  13  51 

9941 

66    1  18 

fg£f» 

67  49    7 

2910 

Antares 

W. 

35  41  41 

9909 

37  30    5 

9186 

39  18  54 

2169 

41    8    8 

9153 

Sun 

E. 

51  18  57 

9517 

49  38    8 

9509 

47  56  58 

9488 

46  15  28 

9474 

24 

Mars 

W. 

76  53  38 

9143 

78  43  32 

9131 

80  33  44 

2190 

82  24  13 

9109 

Antares 

W. 

50  20    5 

9063 

52  11  31 

9070 

54    3  16 

2050 

55  55  19 

9:48 

Sun 

£. 

37  43  27 

9417 

36    0  17 

9409 

34  16  55 

2409 

32  33  23 

9396 

28 

Sun 

W. 

19  41  56 

9496 

21  23  16 

.    2490 

28    4  43 

2488 

24  46  13 

9490 

1 

Aldebaran 

£. 

68  28  37 

9091 

66  37  24 

9104 

64  46  31 

9118 

62  55  5^ 

8138 

xvra. 
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' 

^ 

GREENWICH  MEAN  TIME. 

1 

LUNAR  DISTANCES 

i. 

I4 

star's  NaniA 

P.L. 

P.L. 

P.L. 

P.L. 

Day  of 

Mout 

and 

Midnight 

of 

XVh. 

of 

XVI  l|h 

of 

XXP». 

of 

Position. 

%j 

Diff. 

Diflf. 

Diff. 

Diff. 

- 

0     /    /* 

0       t     II 

1 

0      1     11 

0       /     // 

17 

Pollux 

W. 

1)8  34  47 

98S5 

100    8    3 

2845 

101  41  33 

9834 

103  15  17 

9829 

Jupitor 

W. 

(34  14  25 

9817 

65  48  31 

9806 

67  22  51 

2795 

68  57  26 

9783 

ReguluH 

W. 

62  19  44 

S868 

63  52  44 

9857 

65  25  58 

2845 

66  59  27 

9834  1 

Antares 

£. 

38  11  46 

S876 

36  38  56' 

9866^ 

35    5  54 

9857 

33  32  40 

9848 

Saturn 

£. 

87  18    0 

9901 

85  45  42 

9889 

84  13    9 

987d 

82  40  22 

9867 

a  Aquilss 

E. 

88  28  58 

3851 

87  11  19 

3649 

85  53  30 

3635 

84  35  33 

3627  ' 

Sun 

E. 

119    1  57 

3941 

117  36  36 

imn 

116  11    0 

3916 

114  45    9 

3902 

18 

Pollux 

W. 

111    7  46 

9709 

112  43    4 

9749 

114  18  39 

9735 

115  54  32 

9729 

Jupiter 

W. 

76  54  13 

972;) 

78  30  24 

9709 

80    6  52 

9696 

81  43  38 

9681   , 

Regulus 

W. 

74  50  47 

9771 

76  25  53 

9758 

78    1  16 

9744 

79  36  57 

9730  [ 

Antares 

E. 

25  43  45 

9808 

24    9  27 

9801 

22  35    1 

2796 

21    0  28 

9792 

Saturn 

E. 

74  52  42 

9806 

73  18  22 

9799 

71  43  44 

9779 

70    8  49 

9766 

a  AquilfB 

E. 

78    4    9 

3604 

76  45  39 

3609 

75  27    7 

3601 

74    8  34 

3609 

Sun 

E. 

107  31  59 

3134 

106    4  31 

3190 

104  36  46 

3105 

103    8  42 

3090 

19 

Jupiter 

W. 

89  52  12 

9610 

91  30  54 

9595 

93    9  56 

9579 

94  49  20 

9564 

Regulus 

W. 

87  40    8 

9657 

89  17  46 

9676 

90  55  44 

9626 

92  34    3 

9610 

Spica 

W. 

33  44  14 

9695 

35  21    0 

36  58  12 

9657 

38  35  50 

9638 

Saturn 

E. 

62    938 

9694 

60  32  50 

9679 

58  55  42 

9664 

57  18  14 

9649 

a  Aquilee 

E. 

67  36  27 

3^5 

66  18  20 

3635 

65    0  23 

3647 

63  42  39 

3662 

Sun 

E. 

95  43  39 

3009 

94  13  38 

9993 

92  43  17 

9976 

91  12  34 

2960 

ao 

Jupiter 

W. 

103  11  47 

8483 

104  53  24 

9467 

106  S5  24 

9450 

108  17  48 

9433 

Re^us 

Spica 

Mars 

W. 

100  51    8 

9599 

102  31  41 

9519 

104  12  37 

9496 

105  53  56 

9479 

W. 

46  50  20 

9545 

48  30  30 

9597 

50  11    6 

9509 

51  52    7 

9490 

W. 

28  12  33 

9607 

29  51  19 

9589 

31  30  29 

9579 

33  10    3 

9554 

Saturn 

E. 

49    538 

9570 

47  26    2 

9554 

45  46    4 

9539 

44    5  45 

9593 

a  AquilflB 

E. 

57  18  49 

3778 

56    3  24 

3813 

54  48  35 

3853 

53  34  27 

3898  1 

Sun 

E. 

83  33  34 

9871 

82    0  38 

9853 

80  27  19 

9835 

78  53  36 

9816 

21 

Jupiter 

Spica 

Mars 

W. 

116  55  45 

9349 

118  40  33 

9333 

120  25  45 

9315 

122  11  22 

9998 

W. 

60  23  41 

9398 

62    7  18 

9381 

63  51  20 

9363 

65  35  48 

9345 

W. 

41  34    5 

9464 

43  16    9 

9445 

44  58  39 

9498 

46  41  34 

9410 

Saturn 

E. 

a*)  38  43 

9447 

33  56  15 

9433 

32  13  27 

9490 

30  30  21 

9408 

a  Aquil» 

£. 

47  37  21 

4934 

46  29  27 

4330 

45  23    2 

4439 

44  18  16 

4564 

Sun 

E. 

70  59    0 

9794 

69  22  52 

9705 

67  46  19 

9687 

66    9  22 

9669 

22 

Spica 
Mars 

W. 

74  24  33 

9958 

76  11  34 

9949 

77  58  59 

9995 

79  46  49 

9910 

W. 

55  22  32 

9399 

57    7  59 

9305 

58  53  51 

9989 

60  40    7 

9279 

Antares 

W. 

28  32  42 

9979 

30  19  13 

9958 

32    6  14 

2939 

33  53  44 

9990 

Saturn 

E. 

21  50  55 

9369 

20    636 

9371 

18  22  19 

9377 

16  38  11 

9390 

Sun 

E. 

57  58  35 

9581 

0 

56  19  14 

9565 

54  39  31 

9548 

52  59  25 

9533 

23 

Spica 
Mors 

W. 

88  51  45 

9136 

90  41  50 

9199 

92  32  16 

9109 

94  23    1 

9097 

W. 

69  37  19 

9196 

71  25  53 

9189 

73  14  48 

9169 

75    4    3 

9155 

Antares 

W. 

42  57  47 

9137 

44  47  49 

9193 

46  38  13 

9109 

48  28  59 

9096 

Sun 

E. 

44  33  38 

9461 

42  51  30 

9449 

41    9    5 

9437 

39  26  23 

9497 

24 

Mors 

W. 

84  14  59 

9099 

86    6    0 

9089 

87  57  16 

9061 

89  48  45 

9079 

Antares 

W. 

57  47  38 

9038 

59  40  13 

9098 

61  33    3 

9019 

63  26    7 

9019 

Sun 

E. 

30  49  43 

9399 

29    5  57 

9391 

27  22    8 

9390 

25  38  20 

2393 

28 

Sun 

W. 

26  27  40 

9496 

28    9    0 

9509 

29  50  11 

9511 

31  31    9 

9509 

Aldeboran 

E. 

61    5  48 

9147 

59  16    0 

9163 

57  26  36 

9179 

55  37  37 

9196 

38 
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I. 


AT  GREENWICH  APPARENT  NOON. 


«S 


Sat. 
Sun, 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mon. 

Tues. 


I 

5 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN^S 


Apparent 
Bight  Ascension. 


h     m       s 

22  49  58.15 
22  53  42.43 

22  57  36.20 

23  1  9.48 
23  4  52.30 
23  8  34.68 

23  12  16.62 
23  15  58.16 
23  19  39.31 

23  23  20.11 
23  27  0.56 
23  30  40.71 

23  34  20.56 
23  38  0.13 
23  41  89.45 

23  45  18.55 
23  48  57.46 
23  52  36.20 

23  56  14.79 

23  59  53.25 

0  3  31.60 

0  7  9.86 
0  10  48.06 
0  14  26.20 

0  18  4.30 
0  21  42.39 
0  25  20.49 

0  28  58.61 
0  32  36.77 
0  36  14.99 

0  39  53.27 
0  43  31.63 


Difl:  for 
Ihour. 


8 

9.35C 
9.334 
9.314 

9.295 
9.276 
9.257 

9.239 
9.223 
9.207 

9.192 
9.178 
9.165 

9.153 
9.143 
9.133 

9.124 
9.116 
9.110 

9.104 
9.100 
9.096 

9.092 
9.090 
9.088 

9.087 
9.087 
9.088 

9.089 
9.090 
9.093 

9.096 
9.100 


A-ppcLtent 
Declination. 


s. 


o        / 

7  26 


15!  1 


7    3  21.5 
6  40  22.1 


6  17 

5  54    7.1 

5  30  52.5 


Diff.  for 
Ihonr. 


57.10 
57.35 
57.58 


17.2    57.81 
58.01 


5  7  33.5 
4  44  10.6 
4  20  44.3 

3  57  14.8 

•  3  33  42.4 

3  10    7.7 

2  46  30,9 
2  22  52.4 
1  59  12.6 

1  35  31.7 
1  11  50.1 
0  48    8.1 

0  124  26.1 
S.  0  0  44.4 
N.  0  22  56.5 

0  46  36.4 

1  10  15.0 
1  33  52.0 

1  57  26.8 

2  20  58.9 

2  44  28.2 

3  7  54.3 
3  31  16.9 

3  54  35.4 

4  17  49.5 
N.   4  40  59.0 


58.20 

58.38 
58.53 
58.66 

58.79 
58.90 
58.99 

59.07 
59.14 
59.19 

59.22 
59.24 
59.24 

59.24 
59.23 
59.19 

59.14 
59.08 
59.00 

58.90 
58.78 

58.66 

• 

58.52 
58.36 

58.18 

57.99 
57.79 


Semi- 
diameter. 


16  10.24 
16  10.00 
16  9.75 


16 
16 
16 


9.51 
9.26 
9.01 


16  8.76 

16  8.51 

16  8.25 

16  7.99 

16  7.73 

16  7.47 

16  7.20 

16  6.93 

16  6.66 

16  6.39 

16  6.12 

16  5.84 

16  5.56 

16  5.28 

16  5.00 

16  4.72 

16  4.44 

16  4.16 

16  3.87 

16  3.59 

16  3.31 

16  3.03 

16  2.75 

16  2.47 


Sidereal 
Time 
of  the 
Semi- 

diametei 

passing; 
the 

Merid- 
ian. 


16 
16 


2.20 
1.92 


65.40 
65.33 
65.26 

65.19 
65.13 
65.07 

65.01 
64.95 
64.90 

64.85 
64.80 
64.76 

64.72 
64.68 
64.65 

64.62 
64.59 
64.56 

64.54 
64.52 
64.50 

64.49 
64.48 
64.47 

64.46 
64.46 
64.46 

64.46 
64.47 
64.48 

64.49 
64.51 


Equadou  of 

Time, 

toh€ 

added  to 

Apparent 

Time. 


m       s 

12  30.20 
12  17.96 
12    5.20 

11  51.96 
11  38.27 
II  24.14 

11  9.56 
10  54.59 
10  39.23 

10  23.52 

10    7.46 

9  51.09 

9  34.43 
9  17.50 
9    0.32 

8  42.90 
8  25.32 
8    7.56 

7  49.64 
7  31.59 
7  13.43 

6  55.19 
6  36.89 
6  18.53 

6  0.13 
5  41.72 
5  23.32 

5  4.94 
4  46.60 
4  28.30 

4  10.07 
3  51,94 


Difllfor 
Ihonr. 


8 

0.499 
0.521 
0.541 

0.560 
0.579 
0.597 

0.615 
0.631 
0.647 

0.662 
0.676 
0.689 

0.701 
0.711 
0.721 

0.730 
0.738 
0.744 

0.750 
0.754 
0.758 

0.762 
0.764 
0.766 

0.767 
0.767 
0.766 

0.765 
0.764 
0,761 

0.758 
0.754 


KoTB.— Mean  Time  of  the  Semidiameter  passing  may  be  fonnd  by  eubtracting  08.18  firom  the  Sidereal  Time. 
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AT  GREENWICH  MEAN  NOON. 


M 

I 

O 

P 


Sat. 

Sun, 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sum, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues, 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 
Tues. 


1 

o 
o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN^S 


Apparent 
Right  Af^ccnsiou. 


h     m       8 

22  49  56.20 
22  53  40.51 

22  57  24.31 

23  1  7.63 
23  4  50.49 
23  8  32.91 

23  12  14.89 
23  15  56.47 
23  19  37.67 

23  23  18.51 
23  26  59.00 
23  30  39.19 

23  34  19.08 
23  37  58.70 
23  41  38.08 

23  45  17.21 
23  48  56.18 
23  52  34.96 

23  56  13.60 

23  59  52.10 

0  3  30.49 

0  7  8.79 
0  10  47.04 
0  14  25.23 

0  18  3.38 
0  21  41.52 
0  25  19.67 

0  28  57.83 
0  32  36.04 
0  36  14.30 

0  39  52.63 
0  43  31.04 


Diff.  for 
Ihour. 


s 
9.357 

9.335 

9.315 

9.296 
9.277 
9.259 

9.24] 
9.225 
9.209 

9.194 
9.180 
9.167 

9.155 
9.145 
9.135 

9.126 
9.118 
9.112 

9.106 
9.102 
9.098 

9.094 
9.092 
9.090 

9.089 
9.089 
9.090 

9.091 
9.093 
9.095 

9.098 
9.102 


ApparefU 
Declination. 


S.   7  26  27.0 

7     3  33.3i  57.30 


Diflf.for 
1  hour. 


57.11 


6  40  33.7 

6  17  28.7 
5  54  18.4 
5  31     3.6 

5  7  44.4 
4  44  21.3 
4  20  54.7 

3  57  25.0 
3  33  52.4 
3  10  17.5 

2  46  40.4 
2  23  1.6 
1  59  21.5 

1  35  40.3 
1  11  58.4 
0  48  16.2 

0  24  33.9 
S.  0  0  51.9 
N.  0  22  49.3 

0  46  29.5 

1  10  8.4 
1  33  45.7 

1  57  20.8 

2  20  53.3 

2  44  22.9 

3  7  49.3 
3  31  12.1 

3  54  30.9 

4  17  45.4 
N.  4  40  55.2 


57.59 

57.82 
58.02 
58.2t 

58.39 
58.54 
58.67 

58.80 
58.91 
59.00 

59.08 
59.15 
59.20 

59.23 
59.25 
59.25 

59.25 
59.24 
59.20 

59.15 
59.09 
59.01 

58.91 
58.79 
58.67 

58.53 
58.37 
58.19 

58.01 
57.80 


Equation  of 

Time, 

to  be 
tuhtraeted 

from 

Mean 

Time. 


m      a 

12  30.30 
12  18.06 
12     5.31 

11  52.07 
11  38.38 
11  24.25 

11  9.67 
10  54.70 
10  39.34 

10  23.63 

10    7.57 

9  51.20 

9  34.54 
9  17.61 
9    0.43 

8  43.01 
8  25.43 
8    7.66 

7  49.74 
7  31.69 
7  13.53 

6  55.27 
6  36.97 
6  J8.61 

6  0.20 
5  41.79 
5  23.39 

5  5.00 
4  46.67 
4  28.36 

4  10.13 
3  51.99 


Difif.for 
1  lionr. 


8 

0.499 
0.521 
0.541 

0.560 
0.579 
0.597 

0.615 
0.631 
0.647 

0.662 
0.676 
0.689 

0.701 
0.711 
0.721 

o.rao 

0.738 
0.744 

0.750 
0.754 
0.758 

0.762 
0.764 
0.766 

0.767 
0.767 
0.766 

0.705 
0.764 
0.761 

0.758 
0.754 


Sidereal 

Time 

or 

Right  Asccniuou 

of 

Mean  Sun. 


KoTB. — The  Semidlameter  for  Mean  Noon  may  be  aasomed  the  same  as  that  for  Api>arent  Noon. 


li     m       H 

22  37  25.90 
22  41  22.45 
22  45  19.00 

22  49  15.06 
22  53  12.11 

22  57  8.66 

23  1  5.22 
23  5  1.77 
23  8  58.33 

23  12  54.88 
23  16  51.43 
23  20  47.99 

23  24  44.54 
23  28  41.09 
23  32  37.65 

23  36  34.20 
23  40  30.75 
23  44  27.30 

23  48  23.86 
23  52  20.41 
23  56  16.96 

0  0  13.52 
0  4  10.07 
0  8  6.62 

0  12  3.18 
0  15  59.73 
0  19  56.28 

0  23  52.83 
0  27  49.39 
0  31  45.94 

0  35  42.50 
0  39  39.05 


Diflr.  for  1  hour. 
+  9«.8n65 
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MARCH,  1878. 


III. 


AT  GREENWICH  MEAN  NOON. 


a 

o 


M 


>4 

es 


1 

60 

2 

61 

3 

62 

4 

63 

5 

64 

6 

65 

7 

66 

8 

67 

9 

68 

10 

11 

12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


8 

J3 


S* 


69 
70 
71 

72 
73 
74 

75 
76 

77 

78 
79 
80 

81 

82 
83 

84 
85 
86 

87 
88 
89 

90 
91 


THE  SUN'S 


True  LONGITUDE. 


?. 


341 
342 
343 

344 
345 
346 


// 


1  14.0 
1  23.3 
1  30.6 

1  35.8 

1  38.7 
1  39.4 


347  1 

348  1 

349  1 


38.0 
34.5 
28.7 


350  1  20.7 

351  1   10.6 

352  0  58.4 

353  0  44.1 

354  0  27.9 

355  0    9.8 

355  59  49.7 

356  59  27.7 

357  59    3.9 

358  58  38.3 

359  58  11.0 

0  57  41.9 

1  57  11.1 

2  56  38.4 

3  56    4.0 

4  55  27.8 

5  54  49.7 

6  54    9.7 

7  53  27.7 

8  52  43.6 

9  51  57.4 

10  51     9.0 

11  50  18.3 


?J 


II 


1  19.5 
1  28.6 
1  35.9 

1  40.8 
1  43.6 
1  44.3 

1  42.8 
1  39.2 
1  33.3 

1  25.2 
1  15.0 
1     2.7 

0  48.3 
0  32.0 
0  13.8 

59  53.6 
59  31.5 
59    7.6 

58  41.9 
58  14.5 
57  45.3 

57  14.4 
56  41.5 
56    7.1 

55  30.8 
54  52.6 
54  12.5 

53  30.4 
52  46.2 
51  59.9 

51  11.3 
50  20.5 


iff.  for 
liouv. 


50.4*2 
50.34 
50.26 

50.17 
50.08 
49.99 

49.90 
49.8 1 
49.72 

49.63 
49.54 
49.46 

49.37 
40.29 
49.20 

49.12 
49.05 
48.97 

48.90 
48.82 
48.75 

48.67 
48.60 
48.52 

48.45 
48.37 

48.29 

48.20 
48.11 
48.02 

47.93 

47.84 


LATITUDE 


-0.58 

0.49 
0.37 

0.23 
-0.10 
+  0.03 

0.16 
0.27 
0.35 

0.40 
0.44 
0.44 

0.41 
0.36 
0.28 

0.17 
+  0.04 
-0.09 

0.22 
0.35 
0.47 

0.57 
0.65 
0.70 

0.72 
0.71 
0.67 

0.60 
0.51 
0.39 

0.27 
-0.14 


Logarithm 

of  the 

Radios  Yeotor 

of  the 

Earth. 


9.9962963 
.9964051 
.9965145 

.9966246 
.9967354 
.9968468 

.9969591 
.9970724 
.9971868 

.9973024 
.9974192 
.9975372 

.9976565 
.9977771 
.9978988 

.9980217 
.9981457 
.9982706 

.9983961 
.9985222 
.9986489 

.9987759 
.9989031 
.9990303 


Diff.  for 
1  boar. 


.9991574 1     52.9 


.9992842 
.9994105 

.9995363 
.9996617 
.9997865 

9.9999106 
0.0000342 


+45.2 
45.4 
45.7 

46.0 
46.3 
46.6 

47.0 
47.4 
47.9 

48.4 
48.9 
49.4 

50.0 
50.5 
51.0 

51.4 
51.8 
52.1 

52.4 
52.6 
52.8 

52.9 
53.0 
53.0 


52.7 
52.5 

52.3 
52.1 
51.9 

51.6 
+51.4 


Mean  Time 

of 
Sidereal  Oh. 


F    m       B 

1  22  20.56 
1  18  24.65 
1  14  28.74 

1  10  32.84 
1  6  36.94 
1  2  41.03 

0  58  45.12 
0  54  49.21 
0  50  53.30 

0  46  57.40 
0  43  1.49 
0  39  5.58 

0  35  9.67 
0  31  13.76 
0  27  17.85 

0  23  21.95 
0  19  26.05 
0  15  30.14 

0  11  34.23 
0  7  38.32 

(03  42.49 
\   83  50  46.51 

23  55  50.60 
23  51  54.69 
23  47  58.78 

23  44  2.87 
23  40  6.96 
23  36  11.06 

23  32  15.16 
23  28  19.25 
23  24  23.34 

23  20  27.43 
23  16  31.53 


Note  :  A  correaponda  to  the  inu  equinox  of  tlie  date,  A'  to  the  mean  eqninox  of  Jannary  Od. 


Diif.  for  1  boor. 
— 9».8296 
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GREENWICH 

MEAN  TIME. 

• 

THE 

MOON'S 

1 

1 

SKMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Nooii. 

MiUnight 

1 

Noon. 

DiflF.  for 
Ihour. 

Midnight. 

Dlff.  for 
1  hour. 

Diff.  for 
1  hour. 

Noon. 

1 

2 
3 

16  23.4 
16     8.9 
15  53.0 

16  16.4 
16     1.0 
15  45.1 

60    2.8 
59     9.3 
58  11.0 

-2.05 
2.37 
2.44 

59  37.0 
58  40.4 
57  41.8 

// 
-2.24 

2.43 

2.40 

Il       111 

2  24.5 

3  14.1 

4  3.7 

m 

2.08 
2.06 
2.08 

(1 

2.4 
3.4 

4.4 

4 
5 

:    6 

15  37,3 
15  22.9 
15  10.4 

15  29.9 
15  16.4 
15    5.1 

57  13.4 
56  20.3 
55  34.6 

2.33 
2.07 
1.73 

56  46.1 
55  56.4 
55  14.9 

2.2i 
1.91 
1.54 

4  54.0 

5  45.2 

6  37.3 

2.12 
2.16 
2.17 

5;4 

6.4 

7.4 

7 
8 
9 

15     0.3 
14  52.8 
14  47.7 

14  56.2 
14  49.9 
14  46.1 

54  57.5 
54  29.9 
54  11.3 

1.35 
0.96 
0.58 

54  42.5 
54  19.5 
54     5.3 

1.15 
0.77 
0.41 

7  29.5 

8  20.8 

9  10.4 

2.16 
2.11 
2.02 

8.4 

9.4 

10.4 

10 
11 
12 

14  45.0 
14  44.4 
14  45.6 

14  44.5 

14  44.8 
14  46.8 

54     1.3 

53  59.0 

54  3.3 

-0.25 

+0.04 

0.30 

53  59.3 

54  0.4 
54     7.6 

-0.10 

+0.18 

0.41 

9  57.8 

10  42.8 

11  25.7 

1.92 
1.83 
1.75 

11.4 
12.4 
13.4 

13 
14 
15 

14  48.3 
14  52.3 
14  57.4 

14  50.1 

14  54.7 

15  0.4 

54  13.2 
54  27.9 
54  46.8 

0.52 
0.70 
0.87 

54  20.0 
54  36.8 
54  57.8 

0.61 
0.79 
0.95 

12    7.2 

12  47.9 

13  28.8 

1.70 
1.69 
1.72 

14.4 
15.4 
16.4 

la 

17 

18 

15     3.6 
15  10.9 
15  19.3 

15    7.2 
15  15.0 
15  23.9 

55     9.8 

55  36.6 

56  7.4 

1.04 
1.20 
1.36 

55  22.7 

55  51.5 

56  24.2 

1.12 
1.28 
1.44 

14  10.7 

14  54.8 

15  42.2 

1.79 
1.90 
2.05 

17.4 
18.4 
19.4 

19 
20 
21 

15  28.8 
15  39.2 
15  50.4 

15  33.9 
15  44.7 
15  56.2 

56  42.0 

57  20.3 

58  1.6 

1.52 
1.66 
1.77 

57     0.7 

57  40.7 

58  22.9 

1.59 
L73 
1.78 

16  33.3 

17  28.7 

18  27.7 

2.22 
2.39 
2.51 

20.4 
21.4 
22.4 

22 
23 
24 

16    2.1 
16  13.3 
16  23.4 

16    7.8 
16  18.6 
16  27.5 

58  44.3 

59  25.8 

60  2.5 

1.77 
1.65 
1.38 

59     5.4 

59  45.0 

60  17.8 

1.73 
1.54 
1.17 

19  28.7 

20  29.6 

21  28.5 

2.55 
2.51 
2.40 

23.4 
24.4 
25.4 

25 
26 
27 

16  30.9 
16  34.9 
16  34.6 

16  33.4 
16  35.3 
16  32.8 

60  30.3 
60  45.2 
60  44.1 

0.91 
+0.30 
-0.39 

60  39.6 
60  46.7 
60  37.4 

+0.62 

-0.04 

0.74 

22  24.7 

23  18.1 

6 

2.27 
2.17 

26.4 
27.4 

28.4 

28 
29 
30 

16  29.9 
16  20.9 
16    8.6 

16  25.9 
16  15.1 
16     1.7 

60  26.5 
59  53.5 

59    8.5 

1.07 
1.65 
2.06 

60  11.7 
59  32.2 
58  42.9 

1.38 
1.88 
2.19 

0    9.5 

0  59.9 

1  50.4 

2.11 
2.11 
2.12 

29.4 
1.0 
2.0 

31 
32 

15  54.4 
15  39.6 

15  47.0 
15  32.3 

58  16.2 
57  21.7 

2.26 
-2.26 

57  49.0 
56  55.0 

2.28 
-2.19 

2  41.7 

3  34.2 

2.16 
2.21 

3.0 
4.0 

MARCH,  1873. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aacenaion. 

Diflf. 
for    m. 

Declination. 

Diff. 
for  1  m- 

Hour. 

Right  Aacenaion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

SAT 

'URDi 

VY  I. 

MONDAY  3. 

1 

1 

h    m      8 

S 

O        1          It 

II 

li    in      8 

a 

--      0     /      // 

// 

0 

0  57    4.77 

9.1799 

N.  2  22  17.3 

16J909 

0 

2  40  50.82 

2.1670 

N.14  17  14.0 

13.097 

1 

0  59  15.47 

9.1775 

2  38  28.9 

16.176 

1 

2  43    0.87 

9.1681 

14  30  17.1 

13.004 

2 

1     1  26.07 

9.1758 

2  54  38.5 

16.141 

2 

2  45  10.99 

9.1699 

14  43  14.6 

19.910 

3 

1    3  36.58 

9.1743 

3  10  45.9 

16.105 

3 

2  47  21.17 

9.1703 

14  56    a4 

19.815 

4 

1    5  46.99 

9.1728 

3  26  51.1 

16.068 

4 

2  49  31.42 

9.1714 

15    8  52.5 

19.719 

5 

1    7  57.31 

9.1713 

3  42  54.0 

16.029 

5 

2  51  41.74 

9.1725 

15  21  32.8 

19.099  , 

6 

1  10    7.54 

9.1099 

3  58  54.6 

15.989 

6 

2  53  52.12 

9.1737 

15  34    7.2 

19.594 

7 

1  12  17.69 

9.1686 

4  14  52.7 

15.947 

7 

2  56    2.58 

9.1749 

15  46  35.8 

19.490 

8 

1  14  27.76 

9.1673 

4  30  48.2 

15.903 

a 

2  58  13.11 

9.1762 

15  58  58.4 

19JS7 

9 

1  16  37.76 

9.I66I 

4  46  41.0 

15.857 

9 

3    0  23.72 

9.1775 

16  11  15.0 

19.236 

10 

1  18  47.69 

9.1650 

5    2  31.0 

15.811 

10 

3    2  34.41 

9.1789 

16  23  25.6 

12.195 

11 

1  20  57.56 

9.1639 

5  18  18.3 

15.763 

11 

3    4  45.18 

2.1803 

16  35  30.1 

19.024 

12 

1  23    7.36 

9.1626 

5  34    2.7 

15.714 

12 

3    6  56.04 

2.1816 

16  47  28.5 

11.921 

13 

1  25  17.10 

9.1619 

5  49  44.1 

19.663 

13 

3    9    6.98 

9.1830 

16  59  20.7 

11.817 

14 

1  27  26.79 

9.1610 

6    5  22.4 

15.610 

14 

3  11  18.00 

2.1844 

17  11    6.6 

11.713 

15 

1  29  36.44 

9.1603 

6  20  57.4 

15.557 

15 

3  13  29.11 

2J858 

17  22  46.2 

11.607 

16 

1  31  46.04 

9.1596 

6  36  29.2 

15JK)2 

16 

3  15  40.30 

9.1873 

17  34  19.5 

11.501 

17 

1  ;«  55.60 

9.1589 

6  51  57.7 

15.446 

17 

3  17  51.59 

2.1888 

17  45  46.4 

n.394 

18 

1  36    5.11 

9.1583 

7    7  22.7 

15.388 

18 

3  20    2.9(> 

9.1003 

17  57    6.8 

11.986 

19 

1  38  14.59 

9.1576 

7  22  44  2 

15.329 

19 

3  22  14.43 

9.1918 

18    8  20.7 

11.178 

20 

1  40  24.05 

9.1573 

7  38    2.2 

15.269 

20 

3  24  25.98 

9.1933 

18  19  28.1 

11.069 

21 

1  42  33.48 

9.1569 

7  53  16.5 

15.907 

21 

3  26  37.63 

9.1949 

18  30  29.0 

10.959 

22 

1  44  42.89 

9.1566 

8    8  27.1 

15.144 

22 

3  28  49.37 

2.1965 

18  41  23.2 

10.848 

23 

1  46  52.28 
SU 

9.1563 
NDAl 

N.  8  23  33.8 

r  2. 

15U)80 

23 

3  31     1.21 
TU 

9.1981 

ESDA 

N.18  52  10.8 
Y  4. 

10.737 

0 

1  49    1.64 

9.15C1 

N.  8  38  36.7 

15.015 

0 

3  33  13.15 

9.1997 

N.19    2  51.7 

10.695 

1 

1  51  11.00 

9.1560 

8  53  35.6 

14.048 

1 

3  35  25.18 

9.9013 

19  13  25.8 

10.519 

2 

1  53  20  J)5 

9.1559 

9    8  30.4 

14.880 

2 

3  37  37.31 

2.9029 

19  23  53.1 

10.3S9 

3 

1  55  29.70 

9.155« 

9  23  21.2 

14.811 

3 

3  39  49.53 

9.9045 

19  34  13.7 

10.284 

4 

1  57  39.05 

9.1558 

9  38    7.8 

l:.740 

4 

3  42     1.85 

9.9061 

19  44  27.4 

10.169 

5 

1  59  48.40 

9.1550 

9  52  50.1 

14.669 

5 

3  44  14.27 

9.2078 

19  54  34.1 

10.054 

6 

2    1  57.76 

9.1561 

10    7  28.1 

14.596 

6 

3  46  26.78 

9.2094 

20    4  33.8 

9.937 

7 

2    4    7.13 

9.1563 

10  22    1.7 

\Am\ 

7 

3  48  39.39 

9.2111 

20  14  26.6, 

9.620 

8 

2    6  16.51 

9.1565 

10  36  30.8 

14.446 

8 

3  50  52.11 

2.2127 

20  24  12.3 

9.703 

9 

2    8  25.90 

9.1568 

10  50  55.3 

14.370 

9 

3  53    4.92 

2.2143 

20  33  51.0 

9.585 

10 

2  10  35.32 

2.1571 

11    5  15.3 

14.293 

10 

3  55  17.83 

9.9159 

20  43  22.6 

9.466 

11 

2  12  44.76 

9.1575 

11  19  30.6 

14.214 

11 

3  57  30.83 

9.9175 

20  52  47.0 

9.347 

12 

2  14  54.22 

9.1580 

11  33  41.1 

14.134 

12 

3  59  43.93 

9.9191 

21    2    4.2 

9.997 

13 

2  17    3.71 

9.15^ 

11  47  46.8 

14.054 

13 

4    1  57.13 

9.2207 

21  11  14.2 

9.106 

14 

2  19  13.24 

2.1590 

12    1  47.7 

13.973 

14 

4    4  10.42 

9.9993 

21  20  17.0 

8.985 

15 

2  21  22.80 

9.1596 

12  15  43.6 

13.890 

15 

4    6  23.81 

9.9939 

21  29  12.5 

8.863 

16 

2  23  32.39 

9.1602 

12  29  34.5 

13.806 

16 

4    8  37.29 

9J2955 

21  38    0.7 

S.741 

17 

2  25  42.02 

2.1609 

12  43  20.3 

13.721 

17 

4  10  50.87 

9J9271 

21  46  41.5 

8.618 

18 

2  27  51.70 

9.1617 

12  57    1.0 

13.634 

18 

4  13    4.55 

9.9987 

21  55  15.0 

8.495 

19 

2  30    1.43 

9.1695 

13  10  36.5 

13.547 

19 

4  15  18.32 

9.9303 

22    3  41.1 

8.379 

20 

2  32  11.20 

9.1633 

13  24    6.7 

13.460 

20 

4  17  32.18 

9.9318 

22  11  59.7 

8JM8 

21 

2  34  21.02 

9.1649 

13  JI7  31.7 

13.371 

21 

4  19  46.13 

9.2:<:« 

22  20  10.8 

8.193 

22 

2  36  30.90 

9.1651 

13  50  51.3 

13.280 

22 

4  22    0.17 

9.9348 

22  28  14.4 

7.998 

23 

2  38  40.83 

2.1660 

14    4    5.4 

13.189 

23 

4  24  14.30 

9.9363 

22  36  10.5 

7.87S 

24 

2  40  50.82 

2.1670 

N.14  17  14.0 

13.G97 

24 

4  26  28.52 

9.9377 

.  N.22  43  59.0 

7.746 

VI. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aflcenaion. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 
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8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
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WEDNESDAY  5. 


Ni22  43 
22  51 

22  59 

23  6 
23  13 
23  21 
23  28 
23  35 
23  41 
23  48 

23  55 

24  1 
24  7 
24  13 
24  19 
24  25 
24  31 
24  37 
24  42 
24  47 
24  53 

24  58 

25  3 
N.25    7 


THURSDAY  6. 


h     m     8 

8 

0 

4  26  26.52 

9.2377 

1 

4  28  42.82 

2.3391 

2 

4  30  57.21 

2.2405 

3 

4  33  11.68 

2.2419 

4 

4  35  26.24 

2.2433 

5 

4  37  40.88 

2.2446 

6 

4  39  55.59 

2.2459 

7 

4  42  10.38 

2.2471 

8 

4  44  25.24 

2.2483 

9 

4  46  40.18 

2.2495 

10 

4  48  55.18 

2J3507 

11 

4  51  10.26 

2.2518 

12 

4  53  25.40 

2.2529 

13 

4  55  40.61 

2J2539 

14 

4  57  55.87 

2.2549 

15 

5    0  11.20 

2.2569 

16 

5    2  26.58 

2.2569 

17 

5    4  42.02 

2.2578 

18 

5    6  57.52 

2.2586 

19 

5    9  13.06 

2.2594 

20 

5  11  28.65 

2.2601 

21 

5  13  44J28 

2.2608 

22 

5  15  59.95 

2.2615 

23 

5  18  15.66 

2.2G21 

II 


59.0 
39i) 
13.2 
39.0 
57.1 

7.5 
10.1 

5.0 
52.2 
31.6 

3,2 
27.0 

51.0 
51.2 
43.5 
27.9 

4.3 
32.8 
53.4 

6.0 
10.5 

7.0 
55.6 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 


20 
22 
25 
27 
29 
31 
34 
36 
38 
40 
43 
45 
47 
49 
52 
54 
56 
59 
1 
3 
5 
8 


G  10 
6  12 
6  14 


31.40 

2JUB7 

47.18 

2.2632 

2.99 

2J2636 

18.82 

2.2640 

34.67 

2.2644 

50.54 

2.2647 

a44 

2J3650 

22.35 

2Ja652 

38.27 

2.2653 

54.19 

2.2653 

10.12 

2.2654 

26.05 

2.2654 

41.97 

2.2653 

57.89 

2.2651 

13.80 

2.2649 

29.69 

2.2647 

45.57 

2.2644 

1.43 

S.2640 

17J36 

9.2636 

3;^.06 

2.9631 

48.83 

2.2696 

4.57 

2.9619 

20.27 

9.9619 

35.92 

9.9604 

51.13 

9.25961 

N.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

N.26 


12  36.2 
17  8.7 
21  33.2 
25  49.6 
29  57.9 
33  58.2 

50.4 
34.5 
10.5 
38.5 
58.4 
10.2 
13.8 

9.4 
56.9 
36.2 

7.4 
30.5 

13  45.6 
15  52.6 
17  51.5 
19  42.2 

21  24.9 

22  59.5 
24  26.1 


37 

41 

45 

48 

51 

55 

58 

1 

3 

6 

9 

11 


7.746 
7.619 
7.491 
7U)64 
7.936 
7.106 
6.960 
6.851 
6.721 
6.591 
6.461 
6.331 
6.900 
6.069 
5.937 
5.805 
5.673 
5.541 
5.408 
5J975 
5.149 
5.009 
4.876 
4.749 


Hoar.  Right  A8cen8ion.i  f^J  j^^, 


Declination. 


Eiir. 
forlni. 


FRIDAY  7. 


4S08 
4.474 
4.340 
4J906 
4.071 
3.937 
3.809 
3.667 
3.533 
3.398 
3.263 
3.199 
9.994 
9.859 
9.793 
9.568 
9.453 
9.318 
9.183 
9.048 
1.914 
1.779 
1.644 
1.510 
1.375 


0 
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3 
4 
5 
6 
7 
8 
9 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h  m  8 
6  14  51.53 
6  17  7.08 
6  19  22.58 
6  21  38.02 
6  23  53.40 
6  26  8.71 
6  28  23.95 
6  30  39.12 
6  32  54.21 
6  35  9.22 
6  37  24.15 
6  39  38i)9 
6  41  53.74 
6  44  8.31^ 
6  46  22.94 
6  48  37.401 
6  50  51.75 
6  53  5.99 
6  55  20.12 
6  57  34.13 

6  59  48.02 

7  2  1.79 
7  4  15.43 
7  6  28.94 


8 

9.2596 
2.2587 
2.2578 
2.2568 
2.2557 
2.2546 
2.2534 
2J2522 
2.2509 
2.2495 
2.2481 
2.2466 
2.2450 
2.2434 
2Ji417 
2J340C 
2J2382 
2.9364 
2J2345 
202395 
9J2305 
2.2284 
2.2263 
2.2241 


N.26  24 
26  25 
26  26 
26  27 
26  28 
26  29 
26  30 
26  30 
26  31 
26  31 
26  31 
26  31 
26  31 
26  31 
26  30 
26  30 
26  29 
26  28 
26  27 
26  26 
26  25 
26  24 
26  22 

N.26  20 


"  I 
26.1 

44.7 

55.2 

57.5 

51.9 

38.3 

16.6 

46.9 

9.3 
23.8 
30.3 
28.8 
19.3 

1.9 
36.7 

3.6 
22.6 
33.8 
37.2 
32.8 
20.6 

0.7 
33.0 
57.6 


1.375 
1.241 
1.107 
0.973 
0.640 
0.706 
0.573 
0.440 
r.3G6 
0.173 
•H).041 
-0.091 
0.923 

0.487 
0.618 
0.748 
0.878 
1.008 
1.138 
1.968 
1J97 
1.526 
1.654 


SATURDAY  8. 


7 
7 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
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8 
10 
13 
15 
17 
19 
21 
24 
26 
28 
30 
32 
35 
37 
39 
41 
43 
46 
48 
50 
52 
54 
56 
59 

1 


42.32 

2J2918 

55.56 

9.9195 

8.66 

9.9172 

21.62 

2J2148 

34.43 

2.2123 

47.09 

2.2098 

59.61 

9J3079 

11.97 

9J3046 

24.16 

2.2019 

36.19 

2.1992 

48.06 

2.1964 

59.76 

2.1936 

11.29 

2.1907 

22.65 

2.1878 

33.83 

2.1848 

44.83 

2.1818 

55.65 

2.1788 

6J29 

2.1758 

ia75 

2.1797 

27.02 

2.1695 

37.09 

2.1663 

46.97 

9.1631 

56.66 

9.1598 

ai5 

9.1565 

15.45 

9.1539 

N.26  19  14.5 
26  17  23.7 
26  15  25.3 
26  13  19.3 
26  11  5.7 
26  8  44.6 
26  6  15.9 
26  3  39.7 
26  0  56.1 
25  58  5.0 
25  55  6.5 
25  52  0.er 
25  48  47.3 
25  45  26.7 
25  41  58.8 
25  38  23.7 
25  34  41.3 
25  30  51.7 
25  26  55.0 
25  22  51.1 
25  18  40.2 
25  14  22Ji 
25  9  57.2 
25  5  25.2 

N.25  0  46.21 


1.782 
1.909 
90)36 
9.163 
9.289 
2.414 
9.540 
9.665 
9.789 
9.913 
3.036 
3.159 
3.282 
3.404 
3.526 
3.646 
3.766 
3.886 
4.005 
4.123 
4.941 
4J58 
4.475 
4.591 
4.707 
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VII 


GREENWICH  MEAN  TIME 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Ascension. 


Diff. 
for  1  m. 


Declination. 
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SUNDAY  9. 


h 

8 

8 
8 
8 
8 


ni 
1 
3 
5 

7 
9 


8J1 

8  14 
8  16 
8  18 
8  20 
8  22 
8  24 
8  26 
8  28 
8  31 
8  33 
8  35 
8  37 
8  39 
8  41 
8  43 
8  45 
8  47 
8  49 


8 

15.45 
24.54 
33.43 
42.12 
50.60 
58.87 
6.93 
14.78 
22.42 
29.84 
37.05 
44.04 
50.82 
57.38 
3.72 
9.83 
15.72 
21.39 
26.84 
32.07 
37.07 
41.83 
46.37 
50.69 


8  { 

9.1533  N.25 

3.1499  24 

S.U65  24 

9.1431  24 

9.1396  24 

9.1361  24 

9.1396  24 

9.1991  24 

9.1955  24 

9.1930  24 
9.1184;       24 

9.1148  24 

9.1119  23 

9.1075  23 

9.1038  23 

9.1001  23 

9.0964  23 

9.0997  23 

9.0889  23 

9.0859  23 

9.0814  23 

9.0777  22 

9.0739  22 
9.0709  N.22 


0 
56 
51 
46 
41 
35 
30 
25 


// 


46.2 
0.3 
7.6 
8.0 
1.6 
48.4 
28.5 
1.9 
19  28.7 
13  48.8 
8  2.3 
9.4 
10.0 
4.1 
51.8 
33.2 
8.2 
37.0 
59.5 
15.8 
26.0 
57  30.0 
50  27.9 
43  19.8 


2 
56 
50 
43 
37 
31 
24 
17 
11 
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MONDAY  10. 


8  51 
8  53 
8  56 

8  58 
0 


9 
9 
9 
9 
9 
9 


2 
4 
6 

8 
10 


9  12 
9  14 
9  16 
9  18 
9  20 
9  22 
9  24 
9  26 
9  28 
9  30 
9  32 
9  34 
9  36 
9  38 
9  40 


54.79 
58.66 
2.30 
5.71 
8.89 
11.85 
14.58 
17.08 
19.36 
21.41 
23.23 
24.83 
26.20 
27.34 
28.26 
28.95 
29.42 
29.67 
29.70 
29.51 
29.09 
28.46 
27.60 
26.53 
25.24 


9.0663 
9.0695 
9.0587 
9.0550 
9.0519 
9.0474 
9.0436 
9.0398 
9.0360 
9.0383 
9.0985 
9.0948 
9.0910 
9.0179 
9.0134 
9.0097 
9.0060 
9.0093 
1.9986 
1.9949 
1.9919 
1.9876 
1.9839 
1.9803 
1.97671 


N.22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 

N.19 


36  5.8 
28  45.8 
21  19.9 

13  48.2 
6  10.7 

58  27.4 

50  38.3 
42  43.5 
34  43.2 
26  37.3 
18  25.8 
10    8.9 

46.5 

18.7 

45.5 

7.0 

23.2 

18  34.2 

9  40.1 

0  40.8 

51  36.4 
42  27.0 
33  12.6 
23  53.2 

14  28.9 


1 
53 
44 
36 
27 


Diff. 
for  1  m. 


4.707 
4.899 
4.938 
5.049 
5.109 
5.975 
5.387 
5.498 
5.609 
5.719 
5.898 
5.936 
6.044 
6.151 
6.957 
6.363 
6.468 
0.579 
6.676 
6.779 
6.881 
6.983 
7.084 
7.184 


7.983 
7.389 
7.480 
7.577 
7.674 
7.770 
7.865 
7.959 
8.059 
8.145 
8.937 
8.397 
8.417 
8.507 
8.596 
8.684 
8.779 
8.859 
8.945 
9.030 
9.115 
9.198 
9.981 
9.364 
9.445 


Hour. 


Right  Ascension. 


Diff. 
for  Im. 


Declination. 


Dift 
forlm. 
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TUESDAY  11. 


h    m      8 

9  40  25.24 

9  42  23.74 

9  44  22.02 

9  46  20.09 

9  48  17.95 

9  50  15.59 

9  52  13.03 

9  54  10.26 

9  56    7.28 

9  58    4.10 

10    0    0.72 

10    1  57.14 

10    3  53.36 

10    5  49.38 

10    7  45.21 

10    9  40.84 

10  11  36.28 

10  13  31.53 

10  15  26.59 

10  17  21.47 

10  19  16.16 

10  21  10.67 

10  23    5.00 

10  24  59.15 


8 

1.9767 

N.19  14  28.9 

9.445 

1.9739 

19    4  59.7 

9.596 

1.9696 

18  55  25.8 

9.6(6 

1.9661 

18  55  47.1 

9.684 

1.9695 

18  36    3,7 

9.702 

1.9590 

18  26  15.6 

9.839 

1.9555 

18  16  22.9 

9.916 

1^)591 

18    6  25.6 

9.999 

1.9487 

17  56  23.8 

10.067 

1.9454 

17  46  17.5 

10.141 

L4M90 

17  36    6.8 

10.915 

L.9387 

17  25  51.7 

10.988 

1.9354 

17  15  32.2 

10J60 

1.9391 

17    5    8.4 

10.431 

1.9988 

16  54  40.4 

10.501 

1.9956 

16  44    8.2 

10.571 

1.9994 

16  33  31.8 

10.640 

L.9193 

16  22  51.3 

10.709 

1.9169 

16  12    6.7 

10.776 

1.9131 

16    1  18.1 

10.843 

1.9100 

15  50  25.6 

10.909 

L.9070 

15  39  29.1 

10^174 

1.9040 

15  28  28.7 

11.038 

1.9011 

N.15  17  24.5 

11.101 

WEDNESDAY  12. 


10  26 
10  28 
10  30 
10  32 
10  34 
10  36 
10  38 
10  40 
10  41 
10  43 
10  45 
10  47 
10  49 
10  51 
10  53 
10  55 
10  56 

10  58 

11  0 


11 
11 
11 
11 
11 


2 
4 
6 
8 
9 


11  11 


53.13 
46.93 
40.57 
34.04 
27.34 
20.48 
13.45 

6.27 
58.93 
51.44 
43.80 
36.01 
28.07 
19.9i) 
11.77 

3.41 
54.92 
46.29 
37.54 
28.66 
19.66 
10.53 

1.29 
51.93 
42.46 


.8983 
.8953 
.8995 
.8898 
.8870 
.8843 
.8816 
.8790 
.8764 
.8739 
.8714 
.8689 
.8665 
.8649 
.8619 
.8596 
.8574 
.8559 
.8531 
.8510 
.8489 
.8469 
.8450 
.8431 


N.15    6  16.5 

11.164 

14  55    4.7 

11.996 

14  43  49.3 

11.987 

14  32  30.2 

11.348 

14  21    7.5 

llt407 

14    9  41.3 

11.466 

13  58  11.5 

11.595 

13  46  38.2 

11.583 

13  35    1.6 

11.639 

13  23  21.6 

11.694 

13  11  38.2 

11.749 

12  59  51.6 

11.804 

12  48    1.7 

11.857 

12  36    8.6 

11.910 

12  24  12.4 

11.961 

12  12  13.2 

19.019 

12    0  10.9 

19.063 

11  48    5.6 

19.113 

11  35  57.3 

19.163 

11  23  46.1 

19.911 

11  11  32.0 

19.958 

10  59  15.1 

19.305 

10  46  55.4 

19.350 

10  34  33.0 

19.395 

N.10  22    8.0 

19.439 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Bight  Asceiision. 


Diff. 
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Diff. 
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for  1  ni. 
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THURSDAY  13. 


h  in 
11  11 

11  13 
11  15 


11 
11 


17 
19 


11  20 
11  22 
11  24 
11  26 
11  28 
11  30 
11  31 
11  33 
11  35 
11  37 
11  39 
11  40 
11  42 
11  44 
11  46 
11  48 
11  50 
11  51 
11  53 


42.46 
32.88 
23.19 
13.40 
3.51 
53.53 
43.45 
33.28 

2sm 

12.68 
2.26 
51.76 
41.18 
30.53 
19.81 
9.03 
58.19 
47.29 
36.34 
25.33 
14.28 
3.18 
52.04 
40.86 


H 

1.8413 
1.6394 
1.8377 
1.8360 
1.8344 
1.8338 
1.8313 
1.8398 
1.8384 
1.8370 
1.8856 
1.8843 
1.8831 
1.8319 
1.8306 
1.8198 
1.8188 
1.8179 
1.8170 
1.8168 
1.8154 
1.8147 
1.8140 
1j6133 


N.IO  22 
10  9 
9  57 
9  44 
9  32 
9  19 
9  6 
8  54 
8  41 
8  28 
8  15 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
5 
5 

N.  5 


2 
49 
36 
24 
11 
57 
44 
31 
18 

5 
52 
39 
25 


8.0 
40.3 
10.0 
37.1 

1.7i 
23.9' 
43.7 

1.1 
16.2 
29.1 
39.7 
48.2 
54.5 
58.7 

0.9 

1.2 
59.5 
55.9 
50.4 
43.1 
34.1 
23.3 
10.9 
56.9 


FRtDAY  14. 


11  55 
11  57 


11 
12 
12 
12 
12 
12 
12 
12 


59 
0 
2 
4 

6 

8 

9 
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12  13 
12  15 
12  17 
12  19 
12  20 
12  22 
12  24 
12  26 
12  28 
12  29 
12  31 
12  33 
12  35 
12  37 
12  38 


29.64 
18.39 

7.12 
55.82 
44.50 
33.16 
21.81 
10.45 
59.08 
47.71 
36.34 
24.97 
13.61 

2.26 
50.93 
39.62 
28.33 
17.06 

5.83 
54.63 
43.47 
32.35 
21.27 
10J24 
59J36 


.8138  N. 

.8183 

.8119 

.8115 

.8118 

.8109 

.8107 

.8106 

.8105 

.8106 

.8105 

.8106 

.8108 

.8110 

.8113 

.8117 

.8131 

.8185 

.8131 

.8137 

.8143 

.8150 

.8158 

.8166 

.817518. 


5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
2 
1 
1 
1 
1 


N. 


12 
59 
46 
32 
19 
6 
52 
39 
25 
12 
58 
45 
31 
18 
4 

51 
37 
24 
10 
0  56 
0  43 
0  29 
0  15 
0  2 
0  11 


41.31 

24.2 

5.6 

45.5 

24.0 
1.2 
37.2 
11.9 
45.4 
17.7 
48.9 
19.1 
48.3 
16.5 
43.8 
10.2 
35.8 
0.7 
24.8 
48  J2 
11.0 
33.3 
55.0 
16.3 
22.9 


8.439 
3.483 
2.586 
8.568 
8.609 
8.650 
8.600 
8.739 
8.766 
8.803 
8.840 
8.877 
8.918 
8.947 
8.980 
3.013 
3.044 
3.075 
3.106 
3.136 
3.165 
3.193 
3JS80 
3J846 


134273 

13J397 

13.333 

13.346 

13.368 

13.380 

13.410 

13.431 

13.451 

13.470 

13.488 

13JM» 

13.581 

13.537 

13.558 

13.566 

13.579 

13.593 

13.604 

13.615 

13.684 

13.633 

13.641 

13.640 

13.656 
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SATURDAY  15. 


h     ui 

12  38 
12  40 
12  42 
12  44 
12  46 
12  48 
12  49 
12  51 
12  53 
12  55 
12  57 

12  59 

13  0 


13 
13 
13 
13 


2 
4 

6 

8 


13  10 
13  11 
13  13 
13  15 
13  17 
13  19 
13  21 


59.26 
48.;}3 
37.47| 
26.67| 
15.94 

5.28 
54.69 
44.18 
33.75 
23.40 
13.15 

2.99 
52.93 
42.97 
33.12 
23.38 
13.75 

4.23 
54.84 
45.58 
36.44 
27.44 
18.57 

9.84 


8 


.8175  S. 

.8184 

.8ld5| 

.8306 

.ffll7 

.8339 

.8348 

.8855 

.8369 

.8383 

.8899 

.8315 

.8338 

.8349 

.8367 

.8386 

.8405 

.8484 

.8445 

.8467 

.8489 

.8511 

.8534 

.85581  S. 


22^9 


O  J 

0  11 

0  25    2,5 

0  38  42.4 

0  52  22.6 

1  6  3.0 
1  19  43.6 
1  33  24.3 

1  47    5.1 

2  0  45.9 
2  14  26.8 
2  28  7.6 
2  41  48.2 

2  55  28.6 

3  9  8.8 
3  22  48.8 
3  36  28.5 
3  50    7.8 


4 
4 
4 
4 
4 
5 
5 


3 
17 
31 
44 
58 
11 
25 


46.6 
25.0 
2.9 
40.1 
16.7 
52.6 
27.7 


SUNDAY  16. 


13  23 
13  24 
13  26 
13  28 
13  30 
13  32 
13  34 
13  36 
13  37 
13  39 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  56 

13  58 

14  0 


14 
14 
14 
14 


2 
4 
6 

8 


1.26 
52.93 
44.55 
36.43 
28.47 
20.67 
13.04 

5.58 
58.30 
51.20 
44.29 
37.56 
31.03 
24.69 
18.56 
12.63 

6.90 

1.39 
56.09 
51.01 
46.16 
41.53 
37.14 
32.98 
29.06 


1.8583 

1.8608 

1.8634 

1.8660 

1.8687 

1.8714 

1.8743 

1.8778 

1.8808 

1.8833 

1.8864 

1.8895 

1.8938 

1.8961 

1.8994 

1.9038 

1.9063 

1.9099 

1.9136 

1.9173 

1.9810 

1.9348 

1.9887 

1.9337 

1.9367 


S. 


5 
5 

6 
6 
6 
6 

7 
7 
7 
7 
7 
8 


S. 


39 

52 

6 

19 

33 

46 

0 

13 

27 

40 

53 

7 

8  20 
8  33 

8  47 

9  0 
9  13 
9  26 
9  40 
9  53 

10  6 
10  19 
10  32 
10  45 
10  58 


2.1 
35.6 

8.2 
39.9 
10.6 
40.1 

8.5 
35.7 

1.7 
26.5 
49.9 
11.8 
32.3 
51.3 

8.7 
24.4 
38.4 
50.7 

1.3 
10.0 
16.7 
21.3 
23.9 
24.4 
22.7 


13.656 

13.668 

13.667 

13.671 

13.674 

13.677 

13.679 

13.680 

13.681 

13.681 

13.679 

13.675 

13.678 

13.668 

13.663 

13.658 

13.651 

13.643 

13.635 

13.696 

13.615 

13.604 

13.598 

13.579 


13.565 

13.551 

13.536 

13.580 

13..503 

13.483 

13.463 

13.443 

13.438 

13.401 

13.378 

13.354 

13.389 

13.303 

13.876 

13J348 

13.819 

13.190 

13.159 

13.188 

13.095 

13.060 

13.095 

18.990 

13.953 
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GREENWICH  MEAN  TIME. 

THt;  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  ABcenaion. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  Ascension. 

Difll 
for  1  m. 

Declination. 

Diff. 
forlm. 

mo; 

NDAl 

'  17. 

WEDNESDAY  19. 

h    m      8 

B 

O         «          // 

II 

h    m      8 

8 

O         9         II 

II 

0 

14    8  29.06 

1.S367 

S.  10  58  22.7 

13.853 

0 

15  47  12.55 

9.1965 

S.20  16  43.8 
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1 

14  10  25.38 
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2 
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11  24  12.6 
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2 
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15  53  49.67 
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4 

14  16  15.85 
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9.466 

5 
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12    2  39.5 
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5 

15  58  16.:^ 
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21    4  47.7 

9.966 

6 
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12  15  23.5 
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6 
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3.3357 
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7 

14  22    8.65 

1.9667 
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7 
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3.3433 

21  23  19.4 

9.161 

8 

14  24    6.78 

1.9713 

12  40  43.5 
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8 
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3.3489 
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9J)56 
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12  53  19.4 
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8.843 
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9.3349 
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14  52  11.04 

8.0409 
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11.873 

22 

16  37    7.42 

9.3415 
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7.458 

23 

14  54  13.66 
TUI 

9.0463 

S.15  44  16.8 
Y  18. 

11.810 

23 

16  39  28.11 
THU 

9.3480 

RSD^ 

S.23  35  41.7 
lY  20. 

7.397 

0 

14  56  16.60 

9.0518 

S.15  56    3.5 

11,746 

0 

16  41  49.18 

9.3545 

S.23  42  57.6 

7.901 

1 

14  58  19.87 

9.0573 

16    7  46.4 

11^681 

1 

16  44  10.65 

3.3610 

23  50    5.8 

7J)73 

2 

15    0  23.48 

3U)699 

\Q  19  25.3 

11.616 

2 

16  46  32.50 

9.3675 

23  57    6.4 

6.944 

3 

15    2  27.42 

3.0685 

16  31    0.3 

11.549 

3 

16  48  54.74 

9.3739 

24    3  59.2 

6.814 

4 

15    4  31.70 

3.0741 

16  42  31.2 

11.481 

4 

16  51  \12n 

9.3804 

24  10  44.2 

6.688 

5 

15    6  36.32 

9U>798 

16  53  58.0 

1M19 

5 

16  53  40.38 

9.3968 

24  17  21.2 

6.549 

6 

15    8  41.28 

90)856 

17    5  20.7 

11.341 

6 

16  56    3.78 

9.3931 

24  23  50.1 

6.415 

7 

15  10  46.59 

3.0914 

17  16  39.1 

11.969 

7 

16  58  27.55 

9.3993 

24  30  11.0 

6.879 

8 

15  12  52.25 

3.0973 

17  27  53.1 

11.196 

8 

17    0  51.70 

9.4056 

24  36  23.7 

6.143 

9 

15  14  58.27 

3.1033 

17  39    2.6 

11.191 

9 

17    3  16.22 

9.4118 

24  42  28.2 

6U)05 

10 

15  17    4.64 

3.1093 

17  50    7.7 

11U)46 

10 

17    5  41.11 

9.4179 

24  48  24.4 

5.866 

11 

15  19  11.37 

8.1158 

18    1    8.2 

10.969 

11 

17    8    6.36 

9.4939 

24  54  12.1 

5.735 

12 

15  21  18.46 

3.1313 

18  12    4.1 

10.801 

12 

17  10  31.98 

9.4300 

24  59  51.4 

5.583 

13 

15  23  25.91 

3.1973 

18  22  55.3 

10.819 

13 

17  12  57.96 

9.4360 

25    5  22.2 

5.440 

14 

15  25  33.73 

9.1334 

18  33  41.6 

10.731 

14 

17  15  24.30 

9.4419 

25  10  44.3 

5J»5 

15 

15  27  41.92 

9.1396 

18  44  23.0 

10U$49 

15 

17  17  50.99 

9.4478 

25  15  57.6 

5.149 

16 

15  29  50.48 

9.1458 

18  54  59.5 

10.566 

16 

17  20  18.04 

9.4537 

25  21    2.2 

5.003 

17 

15  31  59.41 

9.1590 

19    5  30.9 

10.481 

17 

17  22  45.44 

8.4595 

25  25  58.0 

4.855 

18 

15  34    8.72 

9.1583 

19  15  57.3 

10.395 

18 

17  25  13.18 

8.4659 

25  30  44.9 

4.706 

19 

15  36  18.41 

9.1646 

19  26  18.5 

10.308 

19 

17  27  41.26 

9.4708 

25  35  22.8 

4.556 

20 

J  5  38  28.47 

3.1709 

19  36  34.4 

10.919 

20 

17  30    9.67 

3.4763 

25  39  51.6 

4.404 

21 

15  40  38.91 

9.1773 

19  46  44.9 

10.130 

21 

17  32  38.41 

3^817 

25  44  11.2 

4.350 

22 

15  42  49.74 

9.1837 

19  56  50.0 

10.040 

22 

17  35    7.47 

8.4870 

25  48  21.6 

4,096 

23 

15  45    0.95 

9.1901 

20    6  49.7 

9.948 

23 

17  37  36.85 

8.4993 

25  52  22.8 

3.941 

24 

15  47  12.55 

8.1965 

S.20  16  43.8 

9.854 

24 

17  40    6.55 

844875 

8.25  56  14.7 

3»385 
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^T 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Right  Asoension. 


Diff. 
for  1  m. 


DeclinatioD. 


Diff. 
for  1  m. 


Hour. 


0 

1 

2 

3 

4 

5 

C 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

J7 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  21. 


n    m     8 
17  40    6.55 

8 

9.4975 

17  42  36.56 

2.5027 

17  45    6.87 

2.5077 

17  47  37.48 

2.5127 

17  50    8.39 

2.5175 

17  52  ^58 

2.5223 

17  55  11.06 

2.5369 

17  57  42.81 

2J>3I4 

18    0  14.83 

Q^i,i8 

18    2  47.11 

2.5402 

18    5  19.65 

2.5445 

18    7  52.45 

2.5487 

18  10  25.49 

2..'j527 

18  12  58.77 

2.5566 

18  15  32.28 

2.5603 

18  18    6.01 

2.5639 

18  20  39.95 

2.5674 

18  23  14.10 

2Jj708 

18  25  48.45 

2.5742 

18  28  23.00 

2.5774 

18  30  57.74 

2.5804 

18  33  32.66 

2.5834 

18  36    7.75 

2.5862 

18  38  43.001 

2.5888 

S.25  56 
25  59 
26 
26 
26 


3 

6 
10 


26  13 
26  16 
26  18 
26  21 
26  23 
26  26 
26  28 
26  30 
26  31 
26  33 
26  34 
26  36 
26  37 
26  38 
26  38 
2(i  39 
26  39 
2(J  39 
S.26  39 


14.7 
57.1 
30.0 
53.5 

7.4 
11.6 

5.8 
.50.4 
25.2 
50.2 

5.2 
10.1 

5.0 
49.8 
24.5 
49.0 

3.2 

7.1 

0.5 
43.7 
16.4 
38.7 
50.5 
51.8 


SATURDAY  22 


18  41 
18  43 
48  46 
18  49 
18  51 
18  54 
18  56 

18  59 

19  2 


19 
19 
19 


4 
7 
9 


19  12 
19  15 
19  17 
19  20 
19  22 
19  25 
19  28 
19  30 
19  33 
19  36 
19  38 
19  41 
19  43 


18.41 
53.97 
29.67 

5.50 
41.46 
17.5;} 
53.71 
2J).99 

6^ 
42.82 
19.35 
55.95 
32.60 

9.30 
46.05 
22.83 
59.64 
36.46 
13.29 
50.12 
26.95 

3.76 
40.55 
17.31 
54.03 


2.5913 
2.5938 
2.5961 
2.5983 
2.6003 
2.6021 
2.6038 
2.6054 
2.6068 
2.6082 
2.6094 
2.6104 
2.6113 
2.6121 
2.6127 
2.6132 
2.6135 
2.6138 
2.6139 
2.6138 
2.6136 
2.6133 
2.6128 
2.6123 
2.6116 


S.26 
26 

26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
25 
25 
25 
25 
S.25 


39 
39 
38 
38 
37 
36 
35 


30 

28 

2(> 

23 

21 

18 

15 

12 

9 

6 

2 

59 

55 

51 


42.5 
22.6 
52.1 
11.0 
19.2 
16.7 
3.4 
33  39.4 
32  4.6 
19.1 
22.8 
15.7 
57.8 
29.  J 
49.5 
59,1 
57.9 
45i) 
23.0 
49.3 
4.8 
9.5 
3.4 
46  46.6 
42  19.0 


II 

3.785 
3.628 
3.470 
3.311 
3.150 
2.988 
2.826 
2.662 
2.498 
2.333 
2.166 
1.998 
1.830 
1.662 
1.492 
1.323 
1.150 
0.978 
0.806 
0.633 
0.459 
0.284 
-0.109 
-H).067 


Right  Aaccnsiou. 


Diff. 
fori  in. 


Declination. 


Diff. 
for  1  m. 


0.243 
0.420 
0.597 
0.774 
0.952 
1.131 
1.310 
1.489 
1.668 
1.848 
2.028 
2.208 
2.388 
2.569 
2.749 
2.930 
3.111 
3.291 
3.472 
3.652 
3.832 
4.012 
4.192 
4.371 
4.550 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  23. 


h  m 

19  43 
19  46 
19  49 
19  51 
19  54 
19  56 
19  59 


20 
20 
20 
20 
20 
20 
20 


2 

4 

7 

9 

12 

15 

17 


20  20 
20  22 
20  25 
20  28 
20  30 
20  33 
20  35 
20  38 
20  40 
20  43 


54.03 

8 

2.6116 

S.25  42  19.0 

4.550 

30.70 

2.6108 

25  37  40.6 

4.729 

7.32 

2.6098 

25  32  51.5 

4.907 

43.87 

2.6087 

25  27  51.8 

5.084 

20.»5 

2.6075 

25  22  41.4 

5.262 

56.77 

9.6061 

25  17  20.3 

5.440 

33.10 

2.6046 

25  11  48.5 

5.617 

9.a*3 

2.6030 

25    6    6.2 

5.793 

45.46 

2.6013 

25    0  13.t3 

5.969 

21.49 

2.5995 

24  54    9.9 

6.144 

57.40 

2.5976 

24  47  56.0 

6.319 

33.20 

2.5956 

24  41  31.7 

6.493 

8.87 

2.5934 

24  34  56.9 

6.666 

44.41 

2.5911 

24  28  11.8 

6.838 

19.80 

2.5887 

24  21  16.4 

7.010 

55.05 

2.5862 

24  14  10.6 

7.181 

30.14 

2.5836 

24    6  54.6 

7.351 

5.08 

2.5809 

23  59  28.5 

7.530 

39.85 

2.5781 

23  51  52.2 

7.688 

14.45 

2.5752 

23  44    5.8 

7.836 

48.87 

2.5722 

23  36    9.5 

8.022 

23.11 

2.5692 

23  28    3.2 

8.187 

57.17 

2..5660 

23  19  46.9 

8.351 

31.04 

2.5628 

S.23  11  20.8 

8.515 

MONDAY  24. 


20  46 
20  48 
20  51 
20  53 
20  56 
20  58 


21 
21 
21 
21 


1 
3 
6 

8 


21  11 
21  14 
21  16 
21  19 
21  21 
21  24 
21  26 
21  29 
21  31 
21  34 
21  36 
21  38 
21  41 
21  43 
21  46 


4.71 
38.18 
11.43 
44.48 
17.31 
49.92 
22.31 
54.46 
26.39 
58.08 
29.53 

0.73 
31.69 

2.40 
32.86 

3.07 
33.01 

2.69 
32.11 

1.27 
30.16 
58.79 
27.14 
55.23 
23.04 


2.5594 

2.5560 

2.5525 

2.5490 

2.5454 

2.5417 

2.5379 

2.5340 

2.5901 

9.5263 

2.5221 

2.5160 

2.5139 

3.5098 

2.5056 

2.5013 

2.4969 

2.4925 

2.4881 

2.4837 

2.4793 

2.4748 

2.4703 

9.4658 

9.4613 


S.23 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 
21 
21 
20 
20 
20 
20 
20 
20 
19 
19 
19 
19 
19 

S.18 


2 
5.3 
45 
35 
26 
17 

7 

58 
48 
38 
28 
17 

7 

56 
45 
35 
23 
12 

1 
50 
38 
26 
A 

2 
50 


45.0 
59.5 

4.3 
59.4 
45.0 
21.3 
48.3 

6.0 
14.4 
13.6 

3.8 
45.1 
17.4 
40.9 
55.8 

2.0 
59.6 
48.8 
29.6 

2.1 
>6.5 
42.7 
#0.9 
51.3 
43.9 


8.677 

8.839 

9.000 

0.159 

9.316 

9.473 

9.628 

9.783 

9.936 

10.088 

10.238 

10.387 

10.535 

10.681 

10.825 

10.968 

11.110 

11.250 

11.389 

11.526 

11.661 

11.795 

11.937 

12.058 

12.188 
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XI. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DF.CMNATION. 

Hour. 

Right  Ascensioii. 

Diff. 
for  1  m. 

Declination.      ^.„f /^^ 

1 

Hour. 

Ilight  AsconRiou. 

Diff. 
for  1  ni. 

Declination. 

Diff 
forlm. 

TUESDAY  25. 

THURSDAY  27. 

h    m      8    . 

« 

O          t          tl      \           II 

h     m      B 

8 

O         /          /' 

II 

0 

21  46  23.04 

3.4613 

S.18  50  43.J;    J2.i8a 

0 

23  39  28.00 

3.3627 

S.  7  10  34.9 

16.361 

1 

21  48  50.58 

2.45C8 

18  38  5c8.0    12.3J6 

1 

23  41  43.67 

8.2596 

6  54  18.1 

16.299 

2 

21  51  17.85 

3.45iS 

18  '^(j      (;.G|    12.442 

2 

23  43  59.15 

3.2566 

6  37  59.0 

16.335 

3 

21  53  44.84 

3.447G 

18  13  35.7 

12.566 

3 

23  46  14.45 

2.2536 

6  21  37.8 

16.:«» 

4 

2  J  50  11.50 

2.4430 

18    0  58.0 

12.688 

4 

23  48  29.58 

2.2507 

6    5  14.6 

lu.403 

5 

21  58  38.00 

3.4384 

17  48  13.0 

12.809 

5 

23  50  44.53 

2J3478 

5  48  49.6 

ie.439 

6 

22     1     4.17 

3.4336 

17  35  20.8 

12.929 

6 

23  52  59.31 

2.2450 

5  32  22.8 

16.460 

7 

22    3  30.06 

3.4393 

17  22  21.5 

13.047 

7 

23  55  13.93 

2.2423 

5  15  54.4 

16.486 

8 

22    5  55.67 

3.434G 

17    9  15.2 

13.163 

8 

23  57  28.3!) 

2J2397 

4  59  24.4 

16.510 

9 

22    8  21.01 

3.4200 

16  56    2.0 

13.277 

9 

23  59  42.70 

2.2372 

4  42  53.0 

16..'Hn 

10 

22  10  46.07 

3.4154 

16  42  42.0 

13.389 

10 

0    1  56.85 

2.2347 

4  26  20.3 

16.554 

11 

22  13  10.86 

3.4108 

16  29  15.3 

13.499 

11 

0    4  10.86 

2.2323 

4    9  46.5 

16.573 

12 

22  15  35.37 

3.40G3 

16  15  42.1 

13.608 

12 

0    6  24.73 

2.2300 

3  53  11.6 

16.590 

13 

22  17  59.61 

2.4017 

\(^    2    2.4 

13.715 

13 

0    8  38.46 

2.2277 

3  36  35.7 

16.606 

14 

22  20  23.57 

3.3971 

15  48  16.4 

13.820 

14 

0  10  52.05 

2.2354 

3  19  59.0 

16.617 

15 

22  22  47.26 

3.3936 

15  34  24.1 

13.933 

15 

0  13    5.51 

2.2232 

3    3  21.6 

16.628 

16 

22  25  10.68 

3.3881 

15  20  25.7 

14.024 

16 

0  15  18.a3 

2.2310 

2  46  13.6 

16.638 

17 

22  27  a3.83 

3.1)836 

15    6  21.2 

14.124 

17 

0  17  32.03 

2.2189 

2  30    5.1 

16.646 

18 

22  29  56.71 

3.3791 

14  52  10.8 

14.222 

18 

0  19  45.10 

2.2170 

2  13  20.1 

16.653 

19 

22  32  19.32 

3.374(i 

14  37  54.6 

14.318 

19 

0  21  58.06 

2.2152 

1  56  46.8 

16.656 

20 

22  34  41.66 

2.3703 

14  23  32.7 

14.412 

20 

0  24  10.92 

3.2134 

1  40    7.5 

16.658 

21 

22  37    3.74 

3.3658 

14    9    5.2 

14J304 

21 

0  26  23.67 

3.3116 

1  23  28.1 

16.657 

22 

22  39  25.56 

S.3614 

13  54  32.2 

14.594 

22 

0  28  136.31 

3.3099 

1    6  48.7 

16.654 

23 

22  41  47.11 

3.3571 

S.13  39  53.9 

14.682 

23 

0  30  48.85 

3.2083 

S.  0  50    9.5 

16.650 

WED! 

STESD 

AY  26. 

FR 

JDAY 

28. 

0 

22  44    8.41 

3.3538 

S.13  25  10.6   14.768 

0 

0  33    1.29 

2.3067 

S.  0  33  30.6 

16.644 

1 

22  46  29.45 

3.3485 

13  10  22.0 

14.852 

1 

0  a5  13.64 

8.3052 

0  16  52.1 

16.637 

2 

22  48  50.23 

3.3442 

12  55  28.4 

14.935 

2 

0  37  25.91 

2.2038 

S.  0    0  14.1 

16.638 

3 

22  51  10.75 

3.3400 

12  40  29.8 

15.016 

3 

0  39  38.09 

2.8(r24 

N.  0  16  23.4 

16.617 

4 

22  53  31.03 

3.3359 

12  25  26.4 

15.094 

4 

0  41  50.20 

2.2011 

0  33    0.2 

16.604 

5 

22  55  51 m 

3.3318 

12  10  18.5    15.170 

5 

0  44    2.2;i 

2.1999 

0  49  36.1 

16.589 

6 

22  58  10.84 

2.3277 

11    55      6.0     15.245 

6 

0  46  14.19 

2.1988 

1    6  11.0 

1«JJ73 

7 

23    0  30.38 

3.3336 

11  39  49.0 

15.318 

7 

0  48  26.08 

2.1977 

1  22  44.9 

16.556 

8 

23    2  49.67 

3.3196 

11  24  27.7 

15.390 

8 

0  50  37.91 

2.1967 

1  39  17.7 

16.537 

9 

23    5    8.72 

3.3156 

11    9    2.2 

15.459 

9 

0  52  49.68 

2.1D58 

1  55  49.4 

16.516 

10 

23    7  27.54 

3.3117 

10  53  32.6 

15.536 

10 

0  55     1  40 

2.1949 

2  12  19.8 

16.498 

11 

23    9  4&13 

2.3079 

10  37  59.1 

15.590 

11 

0  57  13.07 

2.1941 

2  28  48.6 

16.466 

12 

23  12    4.49 

2.3041 

10  22  21.7;    15.6531 

12 

0  59  24.69 

2.1934 

2  45  15.6 

16.439 

13 

23  14  22.62 

3.3003 
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20  48SS 

28  15  59 

23  43  53 

3103 

25  11  59 

3090 

Pollux 

E. 

24  39  54 

22  58  30 

aS58 

21  27  35 

19  56  4U 

39E9 

Jupiter 

E. 

56  45  11 

mi 

55  J2  40 

9909 

53  40  24 

3914 

52    8  23 

R7gulu8 

E. 

60  50  39 

8935 

59  19    5 

a»4s 

57  47  45 

9956 

56  16  40 

99J0 

7 

Sm. 

W. 

111  48  58 

3380 

113  11  26 

3398 

114  33  45 

am 

115  55  54 

341S 

VenuB 

W. 

65  54    3 

33a 

67  17  14 

68  40  16 

70    3    9 

3374 

a  Arietia 

w. 

63  19    7 

3110 

64  47    5 

66  14  57 

3118 

67  42  43 

31S4 

AldebBiau 

w. 

%  33  49 

34    2  14 

3088 

35  30  38 

36  59    0 

3091 

Jupiter 

E. 

44  31  41 

43    0  57 

aseci 

41  30  25 

40    0    4 

BeguluB 

E. 

46  44  39 

3091 

47  14  52 

3039 

45  45  16 

44  15  51 

304T 

Spica 

E. 

102  47  19 

30ia 

101  17  81 

3090 

99  47  33 

3097 

96  17  54 

3034 

8 

Sun 

W. 

122  44  31 

3M» 

124    5  ^ 

34S5 

12527    6 

34ED 

126  48  15 

3465 

Vetins 

W. 

76  55  50 

3409 

78  18    4 

3407 

79  40  13 

81    2  18 

3415 

aArietia 

w. 

75    0  10 

3US 

76  27  25 

77  54  36 

3159 

79  21  43 

w. 

44  20  16 

3101) 

45  48  23 

3104 

47  16  28 

3106 

48  44  31 

Jupiter 

E. 

32  30  55 

3043 

31     1  35 

3051 

29  32  85 

3059 

38    3  85 

Spfc 

E. 

36  51  20 

3087 

35  22  55 

30S5 

33  54  39 

32  86  33 

E. 

90  51  37 

3aM 

89  22  43 

3068 

87  53  54 

3073 

86  25  11 

3070 

^ 

Siw 

W. 

133  32  48 

3488 

134  53  33 

3^t6 

136  14    0 

.34B 

137^34 

_3«J 

6d 
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1 

h 

Star's  7f  ame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

mh. 

of 

Vlh. 

of 

lXi». 

of 

9 

Poaitioii. 

Diir. 

i>iir. 

Diir. 

DUE 

Venus 

W. 

O          /        // 

82  24  18 

3417 

O           /         /» 

83  46  15 

3430 

O           /         // 

85    8    9 

3423 

Oil' 

86  30    0 

34M 

1 

a  Arietis 

W. 

80  48  47 

3158 

82  15  47 

3160 

83  42  44 

3163 

85    938 

3164 

1 

Aldebaran 

w. 

50  12  31 

3110 

51  40  29 

3110 

53    8  26 

3113 

54  36  21 

3113 

Spica 
Mars 

E. 

84  56  32 

3060 

83  27  58 

3083 

81  59  28 

3086 

80  31    1 

3089  1 

E. 

106  51  50 

8115 

105  23  59 

8118 

103  56  11 

8190 

102  28  26 

8183 

10 

Venus 

W. 

93  18  48 

3430 

94  40  31 

3431 

96    2  13 

3430 

97  23  56 

3430 

Aldebaran 

W. 

61  55  44 

3114 

63  23  36 

3114 

64  51  29 

3114 

66  19  22 

3113 

PolhiT 

W. 

17  42  40 

3194 

19  10  21 

3118 

20  38    9 

3114 

22    6    2 

3109 

Spica 
Mars 

E. 

73    9  29 

3097 

71  41  16 

3096 

70  13    4 

3096 

68  44  52 

3099 

E. 

95  10  11 

31S8 

93  42  35 

3198 

92  14  59 

3198 

90  47  23 

3197 

1] 

Venus 

W. 

104  12  45 

3433 

105  34  36 

3131 

106  56  29 

3418 

108  18  25 

3415 

Aldebaran 

W. 

73  39    7 

3105 

75    7  10 

3104 

76  35  15 

3101 

78    3  23 

3090 

Pollux 

W. 

29  26  36 

3093 

30  54  54 

3090 

32  23  16 

3087 

33  51  42 

3084 

Spica 
Mars 

E. 

61  23  55 

3097 

59  55  42 

3006 

58  27  27 

3095 

56  59  11 

3093 

E. 

83  29    5 

3119 

82     1  19 

3118 

80  33  31 

3116 

79    5  41 

3114 

Antares 

E. 

107  15  51 

3065 

105  47  23 

3063 

104  18  53 

3068 

102  50  21 

3079 

12 

Aldebaran 

W. 

85  24  49 

3085 

86  53  17 

3061 

88  21  50 

3078 

89  50  27 

3074 

Pollux 

W. 

41  14  50 

3066 

42  43  41 

3U63 

44  12  37 

3059 

45  41  37 

3054 

Spica 
Mars 

E. 

49  37  22 

3065 

48    8  54 

3083 

46  40  23 

3080 

45  11  49 

3078 

E. 

71  45  36 

3097 

70  17  23 

3093 

68  49    5 

3089 

67  20  42 

3085 

Antares 

E, 

95  26  53 

3065 

93  58    1 

3061 

92  29    4 

3058 

91    0    3 

3055 

13 

Pollux 

W. 

53    7  59 

3038 

54  37  32 

30S6 

56    7  12 

3093 

57  36  57 

3017 

Jupiter 

W. 

21  48  32 

3056 

23  17  35 

3044 

24  46  53 

3033 

26  16  25 

3033 

Regulus 

w. 

17  18  34 

3174 

18  45  14 

3149 

20  12  24 

3188 

21  40    0 

3100 

Spica 
Mars 

E. 

37  48  24 

3069 

36  19  36 

3068 

34  50  47 

3066 

33  21  56 

3065 

E. 

59  57  27 

3069 

58  28  31 

3056 

56  59  28 

3053 

55  30  19 

3046 

Antares 

E. 

83  3:i  48 

3034 

82    4  17 

3030 

80  34  41 

3085 

79    4  59 

3019 

14 

Pollux 

W. 

65    7  22 

3990 

66  37  47 

3984 

68    8  20 

8978 

69  39    0 

8979 

Jupiter 

W. 

33  46  57 

3980 

35  17  35 

3973 

36  48  22 

8965 

38  19  19 

8958 

Regulus 

W. 

29    2  55 

3048 

30  32  16 

3031 

32    1  50 

3081 

33  31  37 

3018 

Mars 

E. 

48    2  50 

3017 

46  32  58 

3011 

45    2  59 

3005 

43  32  52 

8999 

Antares 

E. 

71  34  54 

3994 

70    4  34 

3989 

68  34    7 

8983 

67    3  32 

8977 

15 

Pollux 

W. 

77  14  16 

3941 

78  45  43 

8935 

80  17  18 

8997 

81  49    2 

8991 

Jupiter 

W. 

45  56  21 

3938 

47  28  12 

8914 

49    0  13 

8907 

50  32  23 

8899 

Regulus 

w. 

41    3  19 

3969 

42  34  11 

8960 

44    5  14 

89S3 

45  36  27 

9943 

Mars 

R 

36    0  18 

3965 

34  29  22 

8958 

32  58  17 

8959 

.  31  27    4 

9945 

Antares 

E. 

59  28  51 

8947 

57  57  32 

8943 

56  26    6 

8»i5 

54  54  32 

9998 

Saturn 

E. 

111    4  42 

3981 

109  34    6 

8974 

108    3  21 

8968 

106  32  26 

9961 

16 

Pollux 

W. 

89  29  52 

88f& 

9]     2  30 

8878 

92  35  17 

9870 

94    8  14 

9883 

Jupiter 

W. 

58  15  36 

8663 

59  48  44 

8854 

61  22    2 

9347 

62  55  2^ 

9838 

Regulus 

W. 

53  15    9 

3903 

54  47  24 

9894 

56  19  50 

8886 

57  52  27 

9878 

Antares 

E. 

47  14  39 

3897 

45  42  16 

8890 

44    9  44 

;     8883 

42  37    4 

9»76 

a  Aquilse 

E. 

96    8  35 

3097 

94  51  45 

3680 

93  34  43 

3676 

92  17  30 

Saturn 

E. 

98  55  47 

3994 

97  23  58 

3916 

95  52    0 

9909 

94  19  53 

9901 

17 

Pollux 

W. 

101  55  27 

8833 

103  29  25 

9815 

105    3  34 

9806 

106  37  54 

9797 

Jupiter 

W. 

70  45  19 

8798 

72  19  49 

8790 

73  54  30 

9783 

75  29  22 

9779 

Regulus 

W. 

65  38  10 

98SS 

67  11  53 

8«7 

68  45  45 

9816 

70  19  50 

aaBoJ 
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LUNAR  DISTAN(3F»^. 

li 

Btor's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

111*». 

of 

Vlh. 

of 

IXh- 

of 

17 

Porition. 

E. 

Diff. 

• 

Diff. 
9838 

Biff. 
2831 

Diff. 

Antares 

O           1        II 

34  51  35 

2844 

o           /        // 

33  18    4 

O           /         II 

31  44  25 

Q           1        II 

30  10  38 

9896 

a  AquilcB 

E. 

85  49  15 

3633 

84  31  16 

3629 

83  13  13 

3696 

81  55    7 

9633 

Saturn 

E. 

86  36  43 

S860 

85    3  33 

2852 

83  30  13 

2844 

81  56  42 

9835 

18 

Jupiter 

W. 

83  26  39 

9787 

85    2  43 

2718 

86  38  59 

2708 

88  15  28 

9608 

RcffUlUH 

Spica 

w. 

78  13  13 

2769 

79  48  31 

2752 

81  24    2 

2743 

82  59  46 

2rJ2 

w. 

24  23    6 

2835 

25  56  48 

2815 

27  30  56 

2798 

29    5  27 

2781 

Satuni 

E. 

74    6  11 

9789 

72  31  29 

2780 

70  56  35 

2770 

69  21  28 

2760 

a  Aquila) 

E. 

75  24  22 

3639 

74    6  19 

3633 

72  48  21 

3639 

71  30  29 

3647 

Sun 

E. 

131  40  47 

3133 

130  13    5 

3111 

128  45    9 

3100 

127  16  59 

3067 

19 

Jupiter 

W. 

96  21  16 

2647 

97  59    7 

2636 

99  37  13 

9696 

101  15  33 

9615 

Regulus 

W. 

91    1  50 

9680 

92  38  57 

2660 

94  16  19 

9658 

95  53  55 

9646 

Spica 

W. 

37    3  11 

2707 

38  39  42 

2693 

40  16  31 

9680 

41  53  38 

9666 

Satuni 

E. 

61  22  37 

2710 

59  46  10 

2699 

58    9  29 

9689 

56  32  34 

9678 

a  Aquilas 

E. 

65    3  47 

3711 

63  47  12 

3730 

62  30  57 

3751 

61  15    4 

3776 

Sun 

E. 

119  52  30 

3098 

118  22  52 

3015 

116  52  58 

3003 

115  22  49 

9990 

t^ 

Spica 
Mars 

W. 

50    3  43 

2599 

51  42  39 

3588 

53  21  53 

9573 

55    1  25 

9559 

W. 

27    5  35 

2583 

28  44  54 

2570 

30  24  30 

9556 

32    4  25 

9543 

Saturu 

E. 

48  24  24 

9094 

46  46    2 

2613 

45    7  25 

9609 

43  28  33 

9589 

a  Aquilee 

E. 

55    3    8 

3951 

53  50  40 

4000 

52  39    0 

4054 

51  28  14 

4115 

Suit 

E. 

107  48    1 

9995 

106  16  14 

2911 

104  44    9 

9896 

103  11  47 

9884 

21 

Spica 
Mim) 

W. 

63  23  45 

2492 

65    5    9 

2479 

66  46  52 

9465 

68  28  55 

9451 

W. 

40  28  36 

9476 

42  10  23 

2469 

43  52  29 

9449 

45  34  54 

9435 

Saturn 

E. 

35  10  36 

2540 

33  30  19 

2531 

31  49  49 

9599 

30    9    7 

9515 

a  Aquilw 

E. 

45  51  15 

4546 

44  48    3 

4665 

43  46  34 

4800 

42  46  58 

4954 

Sun 

E. 

95  25  33 

3815 

93  51  24 

2800 

92  16  56 

9785 

90  42    9 

9771 

22 

SpicA 
Mui-s 

W. 

77    3  58 

9383 

78  47  57 

2369 

80  32  16 

9356 

82  16  54 

8343 

W, 

54  11  57 

3365 

55  56  22 

2352 

57  41    6 

2338 

59  26  10 

9394 

AntareH 

W. 

31  10  53 

3394 

32  54  36 

2379 

34  38  41 

9363 

36  23    9 

8348 

Sun 

E. 

82  43  30 

9699 

81    6  49 

2685 

79  29  49 

9671 

77  52  30 

9657 

23 

Spica 
Mars 

W. 

91    4  52 

S978 

92  51  24 

2965 

94  38  15 

9253 

96  25  24 

9941 

W. 

68  16  29 

2858 

70    3  31 

2344 

71  50  53 

9931 

73  38  35 

9318 

Autares 

W. 

45  10  46 

9977 

46  57  19 

S964 

48  44  12 

S2S1 

50  31  24 

9337 

Sun 

E. 

69  41    7 

3588 

68    1  55 

9574 

66  22  24 

2561 

64  42  35 

9548 

24 

Mars 

W. 

82  41  39 

9159 

84  31    8 

9148 

86  20  54 

9137 

88  10  56 

9197 

Antares 

W. 

59  32    5 

9178 

61  21    6 

9167 

63  10  23 

9157 

64  59  55 

9147 

Sun 

E. 

56  19  11 

9489 

54  37  42 

9477 

52  55  57 

9467 

51  13  58 

9458 

25 

Mars 

W. 

97  24  47 

9083 

99  16  12 

9075 

101    7  49 

9066 

102  59  37 

9069 

Sun 

K 

4S2  40  51 

9417 

40  57  41 

9419 

39  14  23 

S406 

37  30  57 

9409 

30 

Sun 

W. 

26  33  29 

9655 

28  11    9 

9669 

29  48  31 

9689 

31  25  35 

S697 

Pollux 

E. 

75  23  54 

9309 

73  37  57 

9317 

71  52  23 

2334 

70    7  13 

9351 

Jupiter 

E. 

105  37    2 

9991 

103  50  49 

9307 

102    5    0 

SUM 

100  19  36 

9341 

31 

Sun 

W. 

39  25  40 

2780 

41    0  34 

9798 

42  35    4 

9817 

44    9  10 

9835 

Pollux 

E, 

61  27  36 

9439 

59  44  57 

9457 

58    243 

2475 

56  20  55 

9493 

Jupiter 

E. 

91  38  44 

9438 

89  55  49 

9446 

88  13  20 

9464 

86  31  16 

9489 

Regulus 

E. 

97  47  52 

9449 

96    5  27 

9467 

94  23  27 

9485 

92  41  52 

1     9503 

xvin. 
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17 

star's  Kame 

and 

PoAiUon. 

Midnight 

P.L. 

of 

Diff. 

S8B1 
3623 
S836 

XVh. 

P.L. 

of 
Diff. 

2815 
3623 
2817 

xvmii 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

Antares 
a  Aquilee 
Saturn 

E. 
E. 
E. 

O           1         II 

28  36  44 
80  36  58 
80  22  59 

Q           1        II 

27    2  43 

79  18  48 
78  49    5 

Oil! 

25  28  35 
78    0  38 
77  14  59 

2811 
3623 
3808 

O           1        II 

2?^  54  22 
76  42  29 
75  40  41 

3808 
3835 
2798 

18 

Jupiter 

Regulu8 

Spica 

Saturn 

a  Aquilee 

Sun 

W. 

W. 

W. 

E. 

K. 

E. 

89  52  11 
84  35  44 
30  40  20 
67  46    8 
70  12  45 
125  48  34 

S688 
2723 
S766 
2750 
3657 
3076 

91  29    7 
86  11  55 
32  15  33 
66  10  35 
68  55  12 
124  19  55 

2678 
2713 
2750 
2741 
3667 
3064 

93    6  16 
87  48  19 
33  51    6 
64  34  49 
67  37  50 
122  51    1 

3668 
3701 
2735 
2731 
3679 
3052 

94  43  39 
89  24  57 
35  26  59 
62  58  50 
66  20  41 
121  21  53 

2657 
2690 
2731 
2720 
3694 
3040 

19 

Jupiter 
Regius 
Spica 
Saturu 
a  Aquilee 

SCN 

W. 

W. 

W. 

E. 

E. 

E. 

102  54    8 
97  31  47 
43  31    3 
54  55  25 
59  59  37 

113  52  24 

2604 
2G35 

2668 
3803 
2977 

104  32  58 
99    9  54 
45    8  46 
53  18    2 
58  44  38 

112  21  43 

2593 
2624 
2640 
2657 
3834 
2964 

1C6  12    3 

100  48  17 

46  46  47 

51  40  24 

57  30  11 

110  50  45 

2581 
2613 
2626 
3646 
3869 
2951 

107  51  24 

102  26  55 

48  25    6 

50    2  31 

56  16  20 

109  19  31 

2569 
2601 
3613 
2635 
3908 
2939 

20 

Spica 
Mars 
Saturn 
a  Aquilee 

Sun 

W, 

W. 

E. 

E. 

E. 

56  41  16 
33  44  38 
41  49  27 
50  18  27 
101  39    8 

2546 
2530 
2581 
4183 
^0 

58  21  25 
35  25    9 
40  10    6 
49    9  45 
100    6  11 

2533 
2517 
2570 
4259 

2857 

60    1  53 

37  5  59 

38  30  30 
48    2  14 
98  32  57 

3519 
3503 
2560 
4343 
2842 

61  42  40 
38  47    8 
36  50  40 
46  56    1 
96  59  24 

2506 
2489 
2550 
4439 
2iS8 

21 

Spica 
Mars 
Saturn 
a  Aquilee 
Sun 

W. 

W. 

E. 

E. 

E. 

70  11  17 
47  17  39 
28  28  14 
41  49  26 
89    7    3 

2438 
2421 
2508 
5125 
2756 

71  53  58 
49    0  44 
26  47  12 
40  54    8 
87  31  38 

8424 
2408 
2503 
5320 
2743 

73  36  59 
50  44    8 
25    6    2 
40    1  16 
85  55  55 

3410 
3394 
3499 
5541 
3738 

75  20  19 
52  27  52 
23  24  47 
39  11     1 
84  19  52 

2397 
2379 
2497 
5798 
2713 

22 

• 

Spica 

Mars 

Antares 

Sun 

W. 
W. 
W. 
E. 

84    1  51 
61  11  34 
38    7  58 
76  14  52 

2329 
2311 
2334 
9642 

85  47    8 
62  57  18 
39  53    8 
74  36  54 

2316 
2297 
2319 
2628 

87  32  44 
64  43  22 
41  38  40 
72  58  37 

3303 
2383 
3304 
3614 

89  18  39 
66  29  46 
43  24  33 
71  20    1 

3391 
2270 
2391 
2601 

23 

Spica 
Mars 
Antares 
Sun 

W. 
W. 
W. 
E. 

98  12  51 
75  26  36 
52  18  56 
63    2  28 

2329 
2206 
2225 
2535 

100    0  35 
77  14  55 
54    6  46 
61  22    4 

2317 
2194 
2212 
2523 

101  48  37 
79    3  32 
55  54  55 
59  41  23 

2306 
3181 
2301 
3511 

103  36  56 
80  52  27 

57  43  21 

58  0  25 

3195 
2170 
2189 
2499 

24 

Mars 
Antares 

Sun 

W. 
W. 
E. 

90    1  14 
66  49  43 
49  31  45 

2117 
2137 
3448 

91  51  47 
68  39  45 
47  49  19 

3108 
2138 
3440 

93  42  34 
70  30    2 
46    6  41 

3099 
3119 
3431 

95  33  34 
72  20  32 
44  23  51 

2091 
2111 
2434 

25 

Mars 

Sun 

W. 
E. 

104  51  34 
35  47  25 

2057 
2398 

106  43  40 
34    3  48 

305] 
2396 

108  35  55 
32  20    7 

3046 
3394 

110  28  17 
30  36  24 

2043 

3394 

30 

StJN 

Pollux 
Jupiter 

W. 

E. 
E. 

33    2  19 
68  22  28 
98  34  36 

2713 
2368 
2358 

34  38  42 

66  38    8 
96  50    1 

2729 
2385 
3375 

36  14  44 
64  54  12 
95    5  50 

3746 
3403 
3392 

37  50  23 
63  10  41 
93  22    4 

3763 
2481 
3410 

31 

Sun 
Pollux 
Jupiter* 
Re|(ulus 

W. 
E. 
E. 
E. 

45  42  53 
54  39  32 
84  49  38 
91    0  43 

2853 
2512 
2500 
2521 

47  16  12 
52  58  35 
83    8  25 
89  19  59 

2873 
2530 
3519 
2539 

48  49    7 
51  18    4 
81  27  38 
87  39  40 

3891 
3549 
3537 
3557 

50  21  38 
49  37  59 
79  47  16 
85  59  46 

2910 
3567 
3556 
3575 

66 
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I. 


AT  GREENWICH  APPARENT  NOON. 

•i 

o 

• 

5 
§ 

o 

1 

Apparent 
Right  AHCi'Jurion. 

1 

DIff.  for 
1  honr. 

h 
9.100 

^HE  SUN'S 

Apparent 
Docliiintion. 

N.  4°  40'  59;0 

Sidereal 

Timo 

of  the 

Semi- 

diamctci 

pawin;; 

the 

Mcrid. 

iaii. 

Equation  of 

TiDM\ 

tobc 
added  to 

Diir.for 
Ihour. 

1 

stibtraeted 

from 
Apparent 

Time, 

Diff.  for 
1  hoar. 

Semi- 
diameter. 

Tiics. 

h     111       » 

0  43  31.63 

57.79 

16     L92 

64I5I 

m      8 

3  51.94 

8 

0.754 

Wed. 

2 

0  47  10.11 

9.105 

5    4     3.2 

57.56 

16     1.65 

64.53 

3  33.91 

0.749 

Thur. 

3 

• 

0  50  48.70 

9.110 

5  27     2.0 

57.33 

16     1.38 

64.55 

3  15.98 

0.744 

Frid. 

4 

0  54  27.41 

9.  lie 

5  49  55.0 

57.09 

16     1.11 

64.57 

2  58.19 

0.739 

Sat. 

5 

0  58     6.27 

9.122 

6  12  41.8 

56.82 

16    0.84 

64.60 

2  40.56 

0.732 

Sun, 

6 

1     1  45.31 

9.129 

6  35  22.0 

56.54 

16    0.57 

64.63 

2  23.10 

0.725 

Mon. 

7 

1     5  24.55 

9.138 

6  57  55.3 

56.25 

16    0.30 

64.66 

2     5.82 

0.716 

Tues. 

8 

1     9     4.00 

9.147 

7  20  21.5 

55.94 

16    0.03 

64.69 

1  48.76 

0.707 

Wed. 

9 

1  12  43.69 

9.157 

7  42  40.2 

55.02 

15  59.76 

64.73 

1  31.95 

0.696 

Thur. 

10 

1  16  23.63 

9.168 

8     4  50.9 

55.28 

15  59.49 

64.77 

1  15.38 

0.686 

Frid. 

11 

1  20    3.83 

9.180 

8  26  53.6 

54,94 

15  59.22 

64.81 

0  59.07 

0.674 

Sat. 

12 

1  23  44.32 

9.193 

8  48  47.5 

54.57 

p 

15  58.95 

64.85 

0  43.05 

0.661 

Sun. 

13 

1  27  25.12 

9.207 

9  10  32.6 

54.20' 

15  58.68 

64.90 

0  27.35 

0.647 

Mon. 
Tues. 

14 
15 

1  31     6.26 
1  34  47.76 

9.821 
9.236 

9  32    8.9 
9  53  35.8 

53.82 
53.42 

15  58.41 
15  58.14 

64.95 
65.00 

0  11.98 

0.633 
0.618 

0    3.04 

Wed. 

16 

1  38  29.62 

9.252 

10  14  52.9 

53.00 

15  57.87 

65.06 

0  17.71 

0.603 

Thur. 

17 

1  42  11.87 

9.269 

10  35  59.9 

52.57 

15  57.60 

65.11 

0  31.97 

0.586 

Frid. 

18 

1  45  54.52 

9.286 

10  56  56.7 

52.14 

15  57.33 

65.17 

0  45.83 

0.569 

Sat 

19 

1  49  37.58 

9.304 

11   17  42.7 

51.6:) 

15  57.06 

65.23 

0  59.28 

0.551 

Sun, 

20 

1  53  21.07 

9.322 

11  38  17.7 

51.22 

15  56.80 

65.29 

1   12.31 

0.533 

Mon. 

21 

1  57     5.02 

9.341 

11  58  41.4 

50.75 

15  56.54 

65.35 

1  24.89 

0.514 

Tues. 

22 

2    0  49.43 

9.360 

12  18  53.5 

50.25 

15  56.28 

65.42 

1  37.00 

0.495 

Wed. 

23 

2     4  34.31 

9.380 

12  38  53.7 

49.74 

15  56.02)  65.49 

1  48.64 

0.475 

Thur. 

24 

2     8  19.67 

9.400 

12  58  41.2 

49.21 

15  55.76.65.56 

1  59.80 

0.455 

Frid. 

25 

2  12    5.51 

9.421 

13  18  16.3 

48.0:) 

15  55.51   65.63 

2  10.48 

0.434 

Sat 

26 

2  15  51.85 

9.442 

13  37  38.3 

48.14 

15  55.26 

65.70 

2  20.66 

0.413 

Sun. 

27 

2  19  38.71 

9.463 

13  56  47.1 

47.58 

15  55.01 

65.77 

2  30.34 

0.392 

Mon. 

28 

2  23  26.06 

9.484 

14  15  42.1 

46.99 

15  54.77 

65.85 

2  39.52 

0.371 

Tues. 

29 

2  27  13.92 

9.505 

14  34  22.9 

46.41 

15  54.53 

65.92 

2  48.19 

0.350 

Wed. 

30 

2  31     2.29 

9.526 

14  52  49.3 

45.80 

15  54.30 

66.00 

2  56.35 

0.329 

Thur. 

31 

2  34  51.19 

9.548 

N.15  11     1.1 

45.17 

,  15  54.07  66.08 

1 

3    3.99 

0.307 

Non 

L-~Ke 

an  Time  of  the  Se 

midJameU 

nr  paasins  may  be  fi 

>and  by  sabtractiog  08.18  fh»m  the  Sidei«al  Time. 

II. 
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AT  GREENWICH  MEAN  NOON. 


S 

o 


Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

iStifi. 
Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Moil. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Riflbt  AHccDHion. 


Urns 

0  43  31.04 
0  47  9.55 
0  50  48.17 

0  54  26.94 

0  58  5.85 

1  1  44.93 

1  5  24.22 
1  9  3.72 
1  12  43.45 

1  16  23.43 
1  20  3.66 
1  23  44.20 

1  27  25.04 
1  31  6.23 

1  84  47.76 

1  38  29.65 
1  42  11.94 
1  45  54.63 

1  49  37.73 
1  53  21.25 

1  57  5.23 

2  0  49.68 
2  4  34.59 
2  8  19.98 

2  12  5.85 
2  15  52.22 
2  19  39.10 

2  23  26.48 
2  27  14.36 
2  81  2.75 

2  84  51.67 


DUr.  for 
Ihovtr. 


H 

9.103 
9.107 
9.112 

9.117 
9.124 
9.131 

9.140 
9.149 
9.159 

9.170 
9.182 
9.195 

9.209 
9.223 

9.238 

9.253 
9.270 

9.287 

9.305 
9.323 
9.342 

9.361 
9.381 
9.401 

9.422 
9.443 
9.464 

9.485 
9.506 
9.527 

9.549 


Apparent 
Declination. 


N. 


O 

4 


// 


40  55.2 
5  3  59.7 
5  26  58.8 

5  49  52.1 

6  12  39.2 
6  35  19.7 

6  57  53.3 

7  20  19.8 

7  42  38.7 

8  4  49.7 
8  26  52.6 

8  48  46.8 

9  10  32.2 
9  32  8.6 

9  53  35.7 

10  14  53.1 
10  36  0.4 

10  56  57.31 

11  17  43.5 
11  38  18.7 

11  58  42.6 

12  18  55.0 
12  38  55.2 
12  58  42.9 


Difllfor 
1  hour. 


13  18 
13  37 
13  56 


18.0 
40.2 
49.1 


14  15  44.2 
14  34  25.1 
14  52  51.6 

N.15  11     3.4l 


57.80 
57.57 
57.34 

57.10 
5^.83 
56.55 

56.26 
55.95 
55.63 

55.29 
54.95 
54.58 

54.21 
53.83 

53.43 

53.01 
52.58 
52.15 

51.70 
51.23 
50.76 

50.26 
49.75 
49.22 

48.70 
48.15 

47.58 

46.99 
46.41 

45.80 

45.17 


Equattouof 

Timo, 

tobe 

subtracted 

from 


added  to 
Mean 
nme. 


m.       8 

3  51.99 
8  33.95 
3  16.01 


2  58.23 
2  40.59 
2  23.11 

2  5.85 
1  48.79 
1  31.97 

1  15.40 
0  59.07 
0  43.06 

0  27.34 
0  11.98 


0     3.04 

0  17.71 
0  J31.97 
0  45.84 

0  59.29 

1  12.33 
1  24.90 

1  37.01 
1  48.65 

1  59.82 

2  10.50 
2  20.69 
2  30.36 

2  39.54 
2  48.21 

2  56.38 

3  4.01 


Diff.for 
1  hour. 


8 

0.754 
0.749 
0.744 

0.739 
0.733 
0.725 

0.716 
0.707 
0.696 

0.686 
0.074 
0.661 

0.647 
0.633 

0.618 

0.003 
0.586 
0.569 

0.551 
0.533 
0.514 

0.495 
0.475 
0.455 

0.434 
0.413 
0.392 

0.371 
0.350 
0.329 

0.307 


Sidereal 

Time 

or 

Bight  Ascenaiou 

of 

Mean  San. 


h     m       H 

0  39  39.05 
0  43  35.60 
0  47  32.16 

0  51  28.71 
0  55  25.26 

0  59  21.82 

1  3  18.37 
1  7  14.93 
1   11   11.48 

1  16  8.03 
1  19  4.5J 
1  23     1.11 

1  26  57.70 
1  30  54.25 

1  34  50.80 

1  38  47.36 
1  42  43.91 
1  46  40.47 

1  50  37.02 
1  54  33.53 

1  58  30.ia 

2  2  2i>.G9 
2  6  23.*24 
2  10  19.80 

2  14  16.35 
2  18  12.91 
2  22    9.46 

2  26  6.02 
2  30  2.57 
2  33  59.13 

2  37  55.68 


XoTK. — ^The  Semidiameter  ttx  Mean  Noon  may  be  aaanmed  the  same  9»  that  for  Apparent  Koon. 


ViK  for  1  hour. 
-|-9*.a''i66 
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III. 
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■ 

• 

i 

si 

f 

IHE  SUN'S 

Logarithm 
of  the    • 

^ 

^ 

Badios  Vector 

Mean  Time 

1 

1 

r 

91 

of  the 
Earth. 

Biff,  for 
Ihour. 

of 
Sidereal  Oh. 

aVw  LONGITUDE. 

Diff.  for 
1  hour. 

• 

LATITUDE. 

A 

A' 

O            /            // 

11  50  18.3 

50  20.5 

147.84 

-0.14 

0.0000342 

+51.4 

h     m       B 

23  16  31.53 

2 

92 

12  49  25.5 

49  27.6 

147.75 

-0.01 

.0001573 

51.8 

23  12  35.62 

3 

93 

13  48  30.5 

48  32.5 

147.C6 

+0.12 

.0002799 

51.0 

23    8  39.71 

4 

94 

14  47  33.2 

47  34.1 

147.56 

0.23 

.0004023 

50.9 

23    4  43.80 

5 

95 

15  46  33.5 

46  35.3 

147.46 

0.33 

.0005244 

50.9 

23    0  47.90 

6 

96 

16  45  31.4 

45  33.1 

147.36 

0.40 

.0006463 

50.8 

22  56  51.99 

7 

97 

17  44  27.0 

44  28.6 

147.27 

0.44 

.0007680 

50.8 

22  52  56.08 

8 

98 

18  43  20.3 

43  21.8 

147.18 

0.45 

.0008898 

50.8 

22  49    0.17 

9 

99 

19  42  11.4 

42  12.8 

147.09 

0.42 

.0010117 

50.8 

22  45    4.27 

10 

100 

20  41     0.4 

41     1.6 

147.00 

0.36 

.0011338 

50.9 

22  41     8.36 

11 

101 

21  39  47.3 

39  48.4 

146.91 

0.28 

.0012560 

50.9 

22  37  12.45 

12 

102 

22  38  32.1 

38  33.1 

146.83 

0.18 

.0013783 

51.0 

22  23  16.54 

13 

103 

23  37  15.0 

37  15.9 

146.74 

+0.06 

.0015006 

51.0 

22  29  20.63 

14 

104 

24  35  55.9 

35  56.7 

146.66 

-0.07 

.0016230 

51.0 

22  25  24.72 

15 

105 

25  34  34.8 

34  35.4 

146.58 

0.20 

.0017455 

51.0 

22  21  28.81 

16 

106 

26  33  11.9 

33  12.4 

146.51 

0.33 

.0018679 

50.9 

22  17  32.90 

17 

107 

27  31  47.4 

31  47.8 

146.44 

0.46 

.0019900 

50.8 

22  13  36.99 

18 

108 

28  30  21.4 

26  21.7 

146.38 

0.57 

.0021116 

50.6 

22    9  41.08 

19 

109 

29  28  53.7 

28  53.9 

146.31 

0.66 

.0022327 

50.4 

22    5  45.17 

20 

110 

30  27  24.3 

27  24.3 

146.24 

0.72 

.0023533 

50.1 

22     1  49.26 

21 

HI 

31  25  53.3 

25  53.2 

146.17 

0.74 

.0024730 

49.7 

21  57  53.36 

22 

112 

32  24  20.7 

24  20.5 

146.10 

0.73 

.0025919 

49.2 

21  53  57.45 

23 

113 

33  22  46.5 

22  46.2 

146.03 

0.69 

.0027095 

48.7 

21  50     1.54 

24 

114 

34  21  10.5 

21  10.1 

145.96 

0.63 

.0028259 

48.2 

21  46     5.63 

?5 

115 

35  19  32.8 

19  32.2 

145.89 

0.55 

.0029408 

47.6 

21  42    9.72 

26 

116 

36  17  53.4 

17  52.7 

145.83 

0.45 

.0030544 

47.0 

21  38  13.81 

27 

117 

37  16  12.2 

16  11.4 

145.75 

0.32 

.0031664 

46.3 

21  34  17.90 

28 

118 

38  14  29.3 

14  28.4 

145.68 

0.19 

.0032768 

•15.6 

21  30  21.99 

29 

119 

39  12  44  6 

12  43.5 

145.60 

-0.06 

.0033855 

45.0 

21  26  26.08 

30 

120 

40  10  58.0 

10  56.7 

145.52 

+0.07 

.0034926 

44.3 

21  22  30.17 

31 

121 

41     9    9.5 

9    8.1 

145.43 

+0.20 

0.0035983 

43.7 

21  18  B4M 

NOTB:  Xen 

^ixesponds  to  the  tru 

s  eqainox  of  t 

he  date,  k 

'  to  the  mean 

equinox  oi  Jan 

oaryOd. 

Diff.  for  1  hour. 
1           —  9«.8296 
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GREENWICH  MEAN  TIME. 

1 

i 

THE 

MOON'S 

1 

t 

1 

2 
3 

8EMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Midnight 

Koon. 

57  2L7 
56  29.3 
55  42.6 

Diff.  for 
Ihonr. 

Midnight 

Diff.  for 
Ihonr. 

Diff.  for 
Ihonr. 

Noon. 

15  39.6 
15  25.3 
15  12.6 

15  32.3 

15  18.7 
15    7,0 

// 
-2.26 

2.09 

1.79 

56  55.0 
56    5.1 
55  22.2 

-2.19 
1.95 
l.Gl 

h      m 

3  34.2 

4  27.6 

5  21.2 

m 
2.21 

2.24 

2.22 

d 

4.0 
5.0 
6.0 

4 
5 
6 

15    2.1 
14  54.2 
14  49.0 

14  57.8 
14  51.3 
14  47.4 

55    4.0 
54  34.9 
54  15.9 

1.42 
1.00 
0.58 

54  48.2 
54  24.1 
54  10.2 

1.21 

0.79 

-0.37 

6  14.0 

7  5.0 
7  53.6 

2.17 
2.07 
1.96 

7.0 
8.0 
9.0 

7 
8 
9 

14  46.5 
14  46.7 
14  49.0 

14  46.3 
14  47.6 
14  50.9 

54    6.9 
54    7.3 
54  15.9 

-0.17 

+0.19 

0.52 

54    6.0 
54  10.6 
54  23.0 

+0.01 
0.36 
0.66 

8  39.4 

9  22.9 
10    4.8 

1.86 
1.77 
1.72 

10.0 
11.0 
12.0 

10 
11 
12 

14  53.3 

14  59.0 

15  5.8 

14  56.0 

15  2.3 
15    9.5 

54  31.6 

54  52.7 

55  17.7 

0.78 
0.97 
1.10 

54  41.6 

55  4.8 
55  31.2 

0.88 
1.04 
1.15 

10  45.8 

11  26.7 

12  8.6 

1.70 
1.72 

1.78 

13.0 
14.0 
15.0 

13 
14 
15 

15  13.3 
15  21.3 
15  29.4 

15  17.3 
15  25.3 
15  33.5 

55  45.2 

56  14.5 
56  44.3 

1.19 
1.23 
1.25 

55  59.7 

56  29.4 
56  59.4 

1.22 
1.24 
1.25 

12  52.5 

13  39.3 

14  29.8 

1.88 
2.02 
2.19 

16.0 
17.0 
18.0 

16 
17 
18 
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Hour. 


Right  AsoensioiL 


Biff, 
for  1  m. 


Declination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


WEDNESDAY  9. 


h    m 

10  59 

11  0 


11 
11 
11 
11 
11 


2 
4 
6 

8 
10 


U  12 
11  13 
11  15 
11  17 
11  19 
11  21 
11  23 
11  24 
11  26 
11  28 
11  30 
11  32 
1]  34 
11  35 
11  37 
11  39 
11  41 


6Ji3 
57.34 
48.33 
39.21 
29.98 
20.64 
11.19 

1.64 
51.99 
42.24 
32.40 
22.47 
12.46 

2.36 
52.19 
41.94 
31.62 
21.23 
10.77 

0.25 
49.67 
39.04 
28.35 
17.62 


8 

1.8528 
1.8508 
1.8489 
1.8471 
1.8458 
1.8434 
1.8417 
1.8400 
1.8384 
1.8368 
1.8353 
1.8338 
1.8334 
1.8311 
1.8998 
1.8986 
1.6974 
1.8963 
1.8959 
1.8949 
1.8933 
1.8233 
1.8915 
1.6907 


N.ll  52 
11  39 
11  27 
11 
11 


15 
2 


10  50 

10  37 

10  25 

10  12 

10    0 

9  47 

9  34 

9  22 

9    9 

8  56 

8  43 

8  30 

8  17 

8    4 

51 

38 

25 

12 


7 
7 

7 
7 


N.  6  59 


1.1 
47.2 
30.4 
10.6 
47.9 
22.4 
54.1 
23.0 
49.2 
12.8 
33.7 
52.1 

7.9 
21.2 
32.1 
40.5 
46.6 
50.4 
51.9 
51J2 
48.3 
43.2 
36.0 
26.8 


THURSDAY  10. 


0 

11  43  6.84 

1 

11  44  56.02 

2 

11  46  45.16 

3 

11  48  34.28 

4 

11  50  23.36 

5 

11  52  12.42 

6 

11  54  1.46 

7 

11  55  50.47 

8 

11  57  39.47 

9 

11  59  28.46 

10 

12  1  17.44 

11 

12  3  a42 

12 

12  4  55.39 

13 

12  6  44.37 

14 

12  8  33.35 

15 

12  10  22.35 

16 

12  12  11.36 

17 

12  14  0.38 

18 

12  15  49.43 

19 

12  17  38.50 

20 

12  19  27.60 

21 

12  21  16.74 

22 

12  23  5.91 

23 

12  24  55.12 

24 

12  26  44.38 

1.890O 
1.8193 
1.6188 
1.8183 
1.8179 
1.8175 
1.8171 
1.8168 
1.8166 
1.8164 
1.8163 
1.8163 
1.8163 
1.8164 
1.8165 
1.8168 
1.8170 
1.8173 
1.8177 
1.8181 
1.8187 
1.8193 
1.8199 
1.8906 
1.8914 


N.  6  46  15.5 
6  33  2.3 
6  19  47J2 
6  6  30J2 
5  53  11.4 
5  39  50.8 
5  26  28.4 
5  13  4.3 
4  59  38.6 
4  46  11.4 
4  32  42.6 
4  19  12.2 
4  5  40.4 
3  52  7.2 
3  38  32.6 
3  24  56.6 
3  11  19.2 
2  57  40.9 
2  44  1.3 
2  30  20.5 
2  16  38.7 
2  2  55.8 
1  49  11.9 
1  35  27.0 

N.  1  21  41.3 


II 

9.957 
9.306 
9.354 
9.401 
9.448 
9.494 
9.540 
9.585 
9.099 
9.679 
9.715 
9.757 
9.799 
9.840 
9.880 
9.918 
9.956 
9.994 
3.031 
3.067 
3.103 
3.137 
3.171 


13J904 
13.936 
13.S67 
13.998 
13.398 
13.358 
13.386 
13.414 
13.441 
13.467 
13.493 
13.518 
13.549 
13.565 
13.588 
13.611 
13.639 
13.659 
13.671 
13.689 
13.707 
13.794 
13.740 
13.756 
13.770 


Hoar. 


Bight  AAcension. 


Diff. 
forlm. 


Declination. 


Diff. 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  11. 


h  m 

12  26 
12  28 
12  30 
12  32 
12  34 
12  35 
12  37 
12  39 
12  41 
12  43 
12  45 
12  46 
12  48 
12  50 
12  52 
12  54 
12  56 
12  57 
12  59 


13 
13 
13 
13 
13 


1 
3 
5 

7 

8 


44.38 
33.68 
23.04 
12.46 

1.93 
51.47 
41.07 
30.74 
20^9 
10.32 

0.23 
50.23 
40.32 
30.50 
20.78 
11.16 

1.65 
52.26 
42.97 
33.80 
24.75 
15.83 

7.04 
58.381 


8 

.8914 


.6931 
.6941 
.6951 
.8969 
.6973 


.8996 
.8319 
.8396 
.6341 
.8356 
.8379 
.8389 
.8406 
.8494 
.8443 
.8469 
.8469 
.8503 
.8694 
.6546 
.8568 


N. 


o   / 

1  21 


41.3 


N. 
S. 


1  7  54.7 
0  54  7.3 
0  40  19.2 
0  26  30.4 
0  12  40.9 
0  1  9.2 
0  14  59.8 
0  28  50.9 
0  42  42.5 
0  56  34.5 


1 
I 
1 
1 
2 
2 


10  26.8 
24  19.4 
38  12.3 
5.4 
58.5 


52 
5 


19  51.7 


S. 


2  33  45.0 

2  47  38.3 

3  1  31.5 
3  15  24.6 
3  29  17.4 
3  43  10.0 
3  57  2.3 


SATURDAY  12. 


13  10 
13  12 
13  14 
13  16 
13  18 
13  20 
13  22 
13  23 
13  25 
13  27 
13  29 
13  31 
13  33 
13  35 
13  37 
13  39 
13  40 
13  42 
13  44 
13  46 
13  48 
13  50 
13  52 
13  54 
13  56 


49.86 
41.48 
33.24 
25.15 
17.22 
9.45 
1.84 
54.39 
47.11 
40.00 
33.07 
26.32 
19.75 
13.37 
7.18 
1.19 
55.40 
49.82 
44.44 
39.27 
34.31 
29.57 
25.06 
20.78 
16.73 


1.8591 

1.6615 

1.6640 

1.6665 

1.8691 

1.8718 

1.8745 

1.8773 

1.8801 

1.8830 

1.8860 

1.8890 

1.8991 

1.8953 

1.8985 

1.9018 

1.9059 

1.9067 

1.9191 

1J»1S6 

1.9199 

1.9999 

1.9967 

1.9306 

1.9344 


S.  4  10.54^ 
4  24  45.9 
4  38  37.0 

4  52  27.5 

5  6  17.5 
5  20  6.9 
5  33  55.6 

5  47  43.5 

6  1  30.6 
6  15  16.9 
6  29  2.3 
6  42  46.6 

6  56  29.9 

7  10  12.1 
7  23  53.1 
7  37  32.9 

7  51  11.4 

8  4  48.5 
8  18  24.3 
8  31  58.6 
8  45  31.3 

8  59    2.4 

9  12  31.8 
9  25  59.5 

S.  9  39  25.5 


II 

13.770 
13.784 
L3.796 
13.806 
13.819 
13.699 
13.839 
13.846 
L3.856 
13.863 
13.869 
[3.875 
13.879 
13.689 
1 3.884 
13.886 
13.887 
[3.667 
13.886 
19.884 
13.881 
13.878 
13.873 
13L868 


13.669 
13.655 
13.846 
13.636 
13.896 
13.816 
13.604 
13.791 
13.777 
13.763 
13.747 
13.730 
13.719 
13.093 
13.673 
13.609 
13.630 
13.907 
13.563 
13.559 
13.533 
13.505 
13.476 
13.447 
13.417 


Till. 
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GREENWICH  MEAN  TIME. 

- 

THE  MOON'S  MQHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  ABcension. 

Dlff. 
forlm. 

Declination. 

Dlff. 
for  1  m. 

Hour. 

Kight  Aacension. 

Difll 
for  1  m. 

DecUnAtion. 

Difll 
forlm. 

SUl 

SfDAY 

13. 

TUESDAY  15. 

0 

h    m      8 
13  56  16.73 

8 

ijn44 

S.  9  39  25.5 

13.417 

0 

li    m       B 

15  34  40i» 

8 

9.1840 

S.  19  26     9.1 

10.551 

1 

13  58  12.91 

1.9383 

9  52  49.6 

13.386 

1 

15  36  51.47 

9.1909 

19  36  39.5 

10.460 

2 

14    0    9.32 

].d493 

10    6  11.7 

13.353 

2 

15  39    3.07 

9.1964 

19  47    4.3 

10.367 

3 

14    2    5.97 

1.9463 

10  19  31.9 

13«')90 

3 

15  41  15.04 

9.90S6 

19  57  23.4 

10J379 

4 

14    4    2.88 

1.9505 

10  32  50.0 

13.985 

4 

15  43  27.38 

9.9088 

20    7  36i) 

10.176 

5 

14    6    0.03 

1.9547 

10  46    5.9 

13.948 

5 

15  45  40.10 

9Jei51 

20  17  44.6 

10.079 

6 

14    7  57.44 

1.9589 

10  59  19.7 

13J311 

6 

15  47  53.19 

9J2914 

20  27  46.5 

0.989 

7 

14    9  55.10 

1.9639 

11  12  31.2 

13.173 

7 

15  50    6.66 

^ittn 

20  37  42.5 

9.H83 

8 

14  11  53.02 

1.9676 

11  25  40.4 

13.133 

8 

15  52  20.51 

9.9339 

20  47  32.4 

9.789 

9 

14  13  51.21 

1.9790 

11  38  47.2 

13.099 

9 

15  54  34.73 

3.9409 

20  57  16.2 

9.679 

10 

14  15  49.66 

1.9765 

11  51  51.5 

13.050 

10 

15  56  49.33 

9JM65 

21    6  53.8 

9.575 

11 

14  17  48.38 

1.9810 

12    4  53.3 

13.008 

11 

15  59    4.31 

9.9598 

21  16  25.1 

9.469 

12 

14  19  47.38 

1.9856 

12  17  52.6 

19.965 

12 

16    1  19.67 

9.9599 

21  25  50.1 

9.363 

13 

14  21  46.65 

1.9903 

12  30  49.2 

19.990 

13 

16    3  a5.41 

9.9655 

21  35    8.7 

9.955 

14 

14  23  46.21 

1.9950 

12  43  43.0 

19.873 

14 

16    5  51.53 

9J97J9 

21  44  20.7 

9.145 

15 

14  25  46.05 

1.9997 

12  56  33.9 

19.894 

15 

16    8    8.02 

9.9781 

21  53  26.1 

9.034 

16 

14  27  46.17 

9.0045 

13    9  22.0 

19.775 

16 

16  10  24.89 

9.9844 

22    2  24.9 

8.999 

17 

14  29  46.59 

9.0094 

13  22    7.1 

19.736 

17 

16  12  42.14 

9.9807 

22  11  16.9 

8.809 

18 

14  31  47.30 

9.0143 

13  34  49.2 

19.676 

18 

16  14  59.77 

9.9970 

22  20    2.0 

8.605 

19 

14  33  48.31 

9.0193 

13  47  28.2 

19.694 

19 

16  17  17.78 

9.3039 

22  28  40.2 

8.579 

20 

14  a5  49.62 

9.0944 

14    0    4.0 

19.570 

20 

16  19  36.16 

9.3094 

22  37  11.4 

8.461 

21 

14  87  51.24 

9.0995 

14  12  36.6 

19.515 

21 

16  21  54.91 

9.3156 

22  45  35.5 

8.349 

22 

14  39  53.16 

9.0347 

14  25    5.9 

19.459 

22 

16  24  14.03 

9.3916 

22  53  52.4 

8.999 

23 

14  41  55.40 
MO 

9.0399 

Nl)A\ 

S.14  37  31.7 
'  14. 

19.401 

23 

16  26  33.52 
WEDT 

9.3980 

^ESD. 

S.23    2    2.0 
AY  16. 

8.100 

0 

14  43  57.95 

9.0451 

S.14  49  54.0 

19.343 

0 

16  28  53.39 

9.3349 

S.23  10    4.4 

7.977 

1 

14  46    0.81 

9.0503 

15    2  12.8 

19.983 

1 

16  31  13.63 

9.3404 

23  17  59.4 

7.853 

2 

14  48    3.99 

9.0557 

15  14  28.0 

19.999 

2 

16  33  34.24 

9.3465 

23  25  46.8 

7.727 

3 

14  50    7.50 

9.0619 

15  26  39.5 

19.160 

3 

16  35  55.21 

9.3595 

23  33  26.6 

7.600 

4 

14  52  11.33 

9.0667 

15  38  47.3 

19.096 

4 

16  38  16.54 

9.3585 

23  40  58.8 

7.471 

5 

14  54  15.49 

9.0799 

15  50  51.2 

19.031 

5 

16  40  38.23 

9.3644 

23  48  23.2 

7JJ49 

6 

14  56  19.99 

9.0777 

16    2  51.1 

11.965 

6 

16  43    0.27 

9.3704 

23  55  39.8 

7.911 

7 

14  58  24.82 

iJOSXi 

16  14  47.0 

11.896 

7 

16  45  22.67 

9.3763 

24    2  48.5 

7.079 

8 

15    0  29.98 

9^0889 

16  26  38i) 

11.830 

8 

16  47  45.43 

9.38S9 

24    9  49.2 

6.946 

9 

15    2  35.48 

9.0946 

16  38  26.7 

11.760 

9 

16  50    8.54 

9.3881 

24  16  42.0 

6.811 

10 

15    4  41.33 

9.1003 

16  50  10.1 

11.688 

10 

16  52  32.00 

9.3940 

24  23  26.7 

6.674 

11 

15    6  47.52 

9.1060 

17    1  49.2 

11^5 

11 

16  54  55.81 

9.3998 

24  30    3.1 

6.537 

12 

15    8  54.05 

9.1118 

17  13  23.9 

U.5« 

12 

16  57  19.97 

9.4054 

24  36  31.1 

6.396 

13 

15  11    0.93 

9.1177 

17  dl  54^ 

lum 

13 

16  59  44.47 

9.4110 

24  42  50.8 

6.958 

14 

15  13    8.17 

9.1935 

17  96  19il 

1M90 

14 

17    2    9.29 

9.4165 

24  49    2.2 

6.118 

15 

15  15  15.76 

9.1994 

17  47  41.0 

11.319 

15 

17    4  34.45 

9.4990 

24  55    5.1 

5.977 

16 

15  17  23.70 

9.1353 

17  58  57.4 

ii.«n 

16 

17    6  59.93 

9.4974 

25    0  59,5 

5.834 

17 

15  19  31.99 

9.1413 

18  10    9.0 

11.159 

17 

17    9  25.74 

9.4398 

25    6  45.2 

5.689 

18 

15  21  40.65 

9.1473 

18  21  15.7 

11.071 

18 

17  11  51.87 

9.4361 

25  12  22.1 

5M3 

19 

15  23  49.67 

9.1533 

18  32  17.5 

100)88 

19 

17  14  18.31 

9.4433 

25  17  50.3 

5.396 

20 

15  25  50.05 

9.1594 

18  43  14.2 

10.903 

20 

17  16  45.07 

9.4465 

25  23    9.7 

5.948 

21 

15  28    8.80 

9.1653 

18  54    5.8 

10.817 

21 

17  19  12.13 

9.4536 

25  28  20.1 

5.099 

22 

15  30  18.91 

9.1716 

19    4  52.2 

10.730 

22 

17  21  39.50 

9.4586 

25  33  21.6 

4.949 

23 

15  32  29.39 

9.1778 

19  15  33.3 

10.641 

23 

17  24    7.17 

9.4636 

25  38  14.1 

4.798 

24 

15  34  40J25 

9.1840 

S.19  26    9.1 

10.551 

24 

17  26  35.13 

9.4684 

S.25  42  57.4 

4.646 
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IX 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

lUght  ABceoAioH. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Right  Ascension. 

Diff: 
forlDL 

Declination. 

tHir. 

forlm. 

THURSDAY  17. 

SATURDAY  19. 

h    III     B 

8 

o        /        n 

n 

h     m     s 

s 

O          /           // 

// 

0 

17  26  35.13 

9.4684 

S.25  42  57.4 

4.646 

0 

19  28  36.23 

9.5686 

s.26  15  51.9 

3.444 

1 

17  29    3.3« 

3.473S 

*25  47  31.(i 

4.493 

1 

19  31  10.32 

9.5676 

26  12  20.1 

3.617 

2 

17  31  31.91 

8.4778 

25  51  56.5 

4.339 

2 

19  33  44.34 

9.5665 

26    8  37.9 

3.790 

a 

17  34    0.71 

S.483:i 

25  56  12.2 

4.184 

3 

19  36  18.29 

9.5653 

26    4  45.2 

ViMQ 

4 

17  36  29.79 

8.4868 

26    0  18.6 

4.097 

4 

19  38  .52.17 

9.5639 

26    0  42.2 

4.136 

5 

17  :J8  59.14 

8.4913 

26    4  15.5 

3.669 

5 

19  41  25.96 

9.5693 

25  56  28.9 

4.308 

6 

17  41  J^8.75 

8.4056 

26    8    2.8 

3.710 

6 

19  43  59.(J5 

9.5607 

25  52    5.3 

4.479 

7 

17  43  58.61 

8.4996 

2(;  11  40.6 

3.550 

7 

19  46  33.25 

9.5591 

25  47  31.4 

4.050 

8 

17  46  28.72 

8.5038 

2<3  15    8.9 

3.390 

8 

19  49    6.74 

9.5573 

25  42  47.3 

4.6M 

9 

17  48  59.07 

9.5078 

26  18  27.7 

3.890 

9 

19  51  40.11 

9.5553 

25  37  53.0 

4.990 

10 

17  51  29.65 

8.5117 

26  21  36.8 

3.069 

10 

19  54  13.37 

9.5539 

25  32  48.5 

5.150 

11 

17  54    0.47 

8.5155 

26  24  36.1 

9.907 

11 

19  5()  46.50 

9.5510 

25  27  33.9 

5.398 

12 

17  56  31.51 

8.5191 

26  27  25.6 

9.744 

12 

19  59  19.49 

9.5487 

25  22    9.1 

5.496 

13 

17  59    2.77 

8J)897 

26  30    5.3 

9.580 

13 

20     I  52.35 

9.5463 

25  16  34.2 

5.664 

14 

18    1  34.23 

8.5861 

26  32  35.1 

8.415 

14 

20    4  2,5.06 

9.5439 

25  10  49.3 

5.831 

15 

18    4    5.90 

8.5894 

26  34  55.0 

9.949 

15 

20    6  57.62 

9.5414 

25    4  54.5 

5.997 

16 

18    6  37.76 

8.5386 

26  37    4.9 

9.089 

16 

20    9  30.0^3 

9.5387 

24  58  49.7 

6.163 

17 

18    9    9.81 

8J>358 

26  39    4.8 

1.915 

17 

20  12    2.27 

9.5359 

24  52  34.9 

6.398 

18 

18  11  42.05 

8.5386 

26  40  54.7 

1.747 

18 

20  14  34.34 

9.5330 

24  46  10.2 

6.499 

19 

18  14  14.46 

8.5416 

26  42  34.5 

1.578 

19 

20  17    6.23 

9.5301 

24  39  35.7 

6.656 

20 

18  16  47.04 

9.5443 

26  44    4.1 

1.409 

20 

20  19  37.95 

9.5871 

24  32  51.5 

6.818 

21 

18  19  19.78 

8.5469 

26  45  23.6 

1.940 

21 

20  22    9.49 

8.5941 

24  25  57.6 

6.979 

22 

18  21  52.67 

8.5494 

26  46  32.9 

1.070 

22 

20  24  40.84 

9.5909 

24  18  54.0 

7.140 

23 

18  24  25.70 
FR 

9.5518 

IDAY 

S.26  47  32.0 
18. 

0.900 

23 

20  27  11.99 

su: 

9.5X76 

NDA\ 

S.24  11  40.8 
'  20. 

7.300 

0 

18  26  58.88 

8.5540 

S.26  48  20.9 

0.789 

0 

20  29  42.95 

9.5149 

S.24    4  18.0 

7.4S9 

1 

18  29  32.19 

8.5561 

26  48  59.5 

0J>57 

1 

20  32  13.71 

9.5108 

23  56  45.7 

7.617 

2 

18  32    5.62 

8.5581 

26  49  27.8 

0.365 

2 

20  34  44.25 

9J>072 

23  49    4.0 

7.774 

3 

18  34  3J).16 

9.5599 

26  49  45.7 

0.913 

3 

20  37  14.57 

9.5036 

23  41  12.8 

7.931 

4 

18  37  12.81 

8.5616 

26  49  53;3 

-0.040 

4 

20  39  44.(»8 

9.4999 

i;3  33  12.3 

8.086 

5 

18  39  46.56 

8.5633 

26  49  50.5 

•fO.133 

5 

20  42  14.56 

9.4963 

23  25    2.6 

8.940 

6 

18  42  20.4C 

8.5648 

26  49  37.3 

0.306 

6 

20  44  44.22 

2.4994 

23  16  43.6 

6.399 

7 

18  44  54.33 

8.5661 

26  49  13.7 

0.480 

7 

20  47  13.(K) 

9.4686 

23    8  15.5 

6.544 

8 

18  47  28.33 

8.5673 

26  48  39.7 

0.654 

8 

20  49  42.85 

9.4847 

22  59  38.3 

840*5 

9 

18  50    2.40 

8.5683 

26  47  55.2 

0.898 

9 

20  52  11.81 

9.4a08 

22  50  52.1 

6.845 

10 

18  52  36.53 

8.5698 

26  47    0.3 

1.002 

10 

20  54  40.54 

2.4767 

22  41  57.0 

8.993 

11 

18  55  10.71 

8.5700 

26  45  54i) 

1.177 

11 

20  57    9.02 

9.4726 

22  32  52.9 

9.141 

12 

18  57  AiM 

8.5707 

26  44  39.1 

1.351 

12 

20. 59  37.25 

9.4685 

22  23  40.0 

9.987 

13 

19    0  19.19 

8.5713 

26  43  12.8 

1.596 

13 

21    2    5.24 

9.4643 

22  14  18.4 

9.439 

14 

19    2  53.48 

8.5717 

26  41  36.0 

1.701 

14 

21    4  32.97 

9.4601 

22    4  48.2 

9.576 

15 

19    5  27.79 

8.5790 

26  39  48.7 

1.876 

15 

21     7    0.45 

9.4559 

21  55    9.3 

9.718 

16 

19    8    2.11 

8.5723 

26  37  50.9 

9.051 

16 

21    9  27.68 

9.4516 

21  45  21  i) 

9.859 

17 

19  10  36.44 

8.5798 

26  35  42.6 

9.995 

17 

21  11  54.65 

9.4473 

21  35  26.1 

9.999 

18 

19  13  10.77 

9.5790 

26  33  23.9 

9.400 

18 

21  14  2l.:i5 

9.4499 

21  25  22.0 

10.138 

19 

19  15  45.0i) 

9.5718 

26  30  54.7 

9.574 

19 

21  16  47.79 

9.4385 

21  15    9.6 

10J976 

20 

19  18  19.3S 

9.5714 

26  28  15.0 

9.748 

20 

21  19  13.97 

9.4341 

21     4  48.9 

10.413 

21 

19  20  53.65 

8.5709 

26  25  24i) 

9.999 

21 

21  21  39.89 

9.4297 

20  54  20.1 

10.548 

22 

19  23  27.89 

9.5709 

26  22  24.3 

3.066 

22 

21  24    5.54 

9.42JJ 

20  43  43.2 

10.681 

23 

19  26    2.08 

9.5695 

26  19  13.3 

3.970 

23 

21  26  30.93 

9.4208 

20  32  58.4 

10.813 

24 

19  28  36J23 

9.5686 

S.26  15  51i) 

3.444 

24 

21  28  56.04 

9.4163 

S.20  22    5.6 

10.944 

X. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  MGHT  ASCENSION  AND  DECT.TNATION. 

Hoar. 

Right  Aacensiou. 

Diff. 
for  1  m. 

1 

Declination. 

1 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

1 

1    Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

MO 

N1)A\ 

'  21. 

WEDNESDAY  23. 

h    m      s 

s 

_  O         /          It 

II 

1        h    m      s 

8 

O           1           II 

// 

0 

21  28  56.04 

9.4163 

S.20  22    5.6 

10.944 

0 

23  19  55.60 

9.9907 

S.  9  34    7.5 

15.459 

1 

21  31  20.88 

9.4118 

20  11     5.0 

11.074 

1 

23  22    8.75 

9.9176 

9  18  38.7 

15.507 

2 

21  3:3  45.45 

9.4073 

19  59  56.8 

11.909 

2 

23  24  21.73 

9.9147 

9    3    6.8 

i{>.560 

3 

21  36    9.75 

9.4037 

19  48  40.9 

11.398 

3 

23  26  34.53 

9.9119 

8  47  31.7 

15.611 

4 

21  38  33.77 

9.3989 

19  37  17.4 

11.453 

4 

23  28  47.16 

9.9091 

8  31  53.6 

15.660 

5 

21  40  57.53 

9.3937 

19  25  46.5 

11.678 

5 

23  30  59.62 

9J9063 

8  16  12.5 

15.708 

6 

21  43  21.0] 

9.3899 

19  14    8.1 

11.701 

6 

23  33  11.92 

9.9036 

8    0  28.6 

15.754 

7 

21  45  44.22 

9.3846 

19    2  22.4 

11.8U9 

7 

23  35  24.06 

9.90ir 

7  44  42.0 

15.799 

8 

2J  48    7.16 

9.3800 

18  50  29.5 

11.941 

8 

23  37  36.04 

9.1985 

7  28  52.8 

15.849 

9 

21  50  29.8;^ 

9.3754 

18  38  29.5 

19.059 

9 

23  39  47.87 

9.1960 

7  13    1.0 

15.883 

10 

21  52  5'>J22 

9.3708 

18  26  22.4 

19.175 

10 

23  41  59.56 

9.1936 

6  57    6.8 

15.999 

11 

21  55  14.34 

9.3663 

18  14    8.4 

19.991 

11 

23  44  11.11 

9.1913 

6  41  10.3 

15.960 

12 

21  57  36.18 

9.3618 

18    1  47.5 

19.405 

12 

23  46  22.52 

9.1890 

6  25  11.6 

15.996 

13 

21  59  57.75 

9«^573 

17  49  19.8 

19.518 

13 

23  48  33.79 

9.1868 

6    9  10.8 

16.030 

14 

22    2  19.06 

9.3598 

17  36  45.5 

19.S29 

14 

23  50  44.94 

9.1847 

5  53    7.9 

16.063 

15 

22    4  40.10 

9.3484 

17  24    4.5 

19.738 

15 

23  52  55.96 

9.1896 

5  37    3.1 

16.094 

16 

22    7    0.87 

9.3440 

17  11  17.0 

19.845 

16 

23  55    6.85 

9.1806 

5  20  56.5 

16.134 

17 

22    9  21.38 

9.3396 

16  58  23.1 

19.951 

17 

23  57  17.63 

9.1787 

5    4  48.2 

16.159 

18 

22  11  41.62 

9.3359 

16  45  22.9 

w.o.'a 

18 

23  59  28.29 

9.1768 

4  48  38.3 

16.178 

19 

22  14    1.60 

9.3306 

16  32  16.5 

13.158 

19 

0    1  38.84 

9.1750 

4  32  26.9 

16.909 

20 

22  16  21.31 

UJXiM 

16  19    3.9 

13.960 

20 

0    3  49.29 

9.17J3 

4  16  14.0 

16.995 

21 

22  18  40.76 

9.3990 

16    5  45.3 

13.360 

21 

0    5  59.64 

9.1717 

3  59  59.8 

16.947 

22 

22  20  59.95 

9.3177 

15  52  20.7 

13.4.')8 

22 

0    8    9.89 

9.1709 

3  43  44.4 

16.967 

23 

22  23  18.88 
TUI 

9.3134 

S.15  38  50.3 
Y  22. 

13.555 

23 

0  10  20.06 
THU 

9.1688 

RSDi^ 

S.  3  27  27.8 
.Y  24. 

16J285 

0 

22  25  37.56 

9.3091 

S.15  25  14.1 

13.650 

0 

0  12  30.14 

9.1674 

S.  3  11  10.2 

16.301 

1 

22  27  55i)8 

9.3049 

15  11  32.2 

13.744 

1 

0  14  40.14 

9.1660 

2  54  51.7 

16.315 

2 

22  30  14.15 

9.3006 

14  57  44.8 

13.836 

2 

0  16  50.06 

9.1647 

2  38  32.4 

16.398 

3 

22  32  32.07 

9.9967 

14  43  51.9 

13.097 

3 

0  18  59.90 

9.1634 

2  22  12.4 

16.339 

4 

22  34  49.75 

9.9996 

14  29  53.6 

14.016 

4 

0  21    9.67 

9.1699 

2    5  51.8 

16.349 

5 

22  37    7.18 

9.9886 

14  15  50.1 

14.103 

5 

0  23  19.37 

9.1611 

1  49  30.6 

16.357 

6 

22  39  24.38 

9.9846 

14    1  41.3 

14.189 

6 

0  25  29.00 

9.1601 

1  33    9.0 

16.363 

7 

22  41  41.34 

9.9806 

13  47  27.4 

14.973 

7 

0  27  38.58 

9.1599 

1  16  47.1 

16.367 

8 

22  43  58.05 

9.9766 

13  33    8.6 

14.'i55 

8 

0  29  48.10 

9.1584 

1    0  25.0 

16.370 

9 

22  46  14.53 

9.9797 

13  18  44.8 

14.436 

9 

0  31  57.58 

9.1577 

0  44    2.7 

16.371 

10 

22  48  30.77 

9.9688 

13    4  16.2 

14.515 

10 

0  34    7.02 

9.1570 

0  27  40.4 

16J70 

11 

22  50  46.78 

9.9650 

12  49  43.0 

14.599 

11 

0  36  16.42 

9.1563 

S.  0  11  18.2 

16J68 

12 

22  5:j    2.57 

9.9613 

12  35    5.2 

14.668 

12 

0  38  25.78 

9.1557 

N.  0    5    3.8 

16U»5 

13 

22  55  18.14 

9.9577 

12  20  22.9 

14.749 

13 

0  40  35.10 

9.1559 

0  21  25.6 

16.360 

14 

22  57  33.49 

9.2540 

12    5  36.1 

14.815 

14 

0  42  44.40 

9.1548 

0  37  47.0 

16.353 

15 

22  59  48.62 

9.25C4 

11  50  45.0 

14.886 

15 

0  44  53.68 

9.1544 

0  54    7.9 

16.344 

16 

23    2    3.54 

9.9468 

11  35  49.7 

14.955 

16 

0  47    2.93 

9.1549 

1  10  28.2 

16.334 

17 

23    4  18.24 

9.9433 

11  20  50.3 

15.093 

17 

0  49  12.17 

9.1540 

1  26  47.9 

16.39ii 

18 

23    6  32.74 

9.9399 

11    5  46.9 

15.089 

18 

0  51  21.41 

9.1539 

1  43    6.8 

16.308 

19 

23    8  47.03 

9.9356 

10  50  39.6 

15.154 

19 

0  53  30.64 

9.1538 

1  59  24.9 

16.993 

20 

23  11     1.13 

9.9339 

10  35  28.4 

15.917 

20 

0  55  39.87 

9.1538 

2  15  42.0 

16JS76 

21 

23  13  15.0:j 

9J2301 

10  20  13.5 

15.978 

21 

0  57  49.09 

9.1538 

2  31  58.0 

16.957 

22 

23  15  28.74 

^.9969 

10    4  55.0 

15.338 

22 

0  59  58.32 

9.1539 

2  48  12.9 

16J297 

23 

23  17  42.26 

9.9938 

9  49  33.0 

15.396 

23 

1    2    7.55 

9.1540 

3    4  26.5 

16.915 

24 

23  19  55.60 

9J2907 

S.  9  34    7.5 

15.459 

24 

1    4  16.80 

9.1543 

N.  3  20  38.7 

16.199 
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XI. 


(JREENVVICH  MEAN  TIME. 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Awension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  AacenaioD. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

FB 

IDAY 

25. 

SUNDAY  27. 

h    m      B 

8 

0    i     II 

II 

h    m      8 

8 

«-      0      '      // 

II 

0 

1    4  16.80 

9.1543 

N.  3  20  38.7 

16.199 

0 

2  49    7.94 

94339 

N.15  21    8i> 

13J953 

1 

1     6  26.07 

a.1547 

3  36  49.5 

16.167 

I 

2  51  22.01 

9JI358 

15  34  21.2 

13.157 

3 

1    8  35.36 

S.ld51 

3  52  58.7 

16.140 

2 

2  53  36.24 

9J9884 

15  47  27.7 

i.3.(K>9 

3 

1  10  44.68 

S.15S6 

4    9    6.3 

16.119 

3 

2  55  50.63 

9JM11 

16    0  28.3 

19.960 

4 

1  12  54.03 

9.1562 

4  25  12.*i 

ItJOSi 

4 

2  58    5.17 

9JM37 

16  13  23.0 

19.860 

5 

1  15    3.42 

9.1568 

4  41  1().1> 

16.051 

5 

3    0  19.87 

9.9464 

16  26  11.6 

19.758 

6 

1  17  12.85 

9.1575 

4  57  18.3 

16.018 

6 

3    2  34.74 

9.9491 

16  38  54.0 

19.655 

7 

1  19  22,32 

9.1589 

5  13  18.4 

15a»83 

7 

3    4  49.77 

9Ji518 

16  51  30.2 

19.551 

8 

1  21  31.83 

9.1590 

5  29  16.3 

15JM6 

8 

3    7    4.96 

9.9545 

17    4    0.1 

19.447 

9 

1  23  41.39 

9.1588 

5  45  12.0 

15.908 

9 

3    9  20.3J 

9.9573 

17  16  23.8 

19.341 

JO 

1  25  51.00 

9.1607 

6    1    5.4 

15.860 

10 

3  11  35.83 

9J3600 

17  28  41.1 

19.933 

11 

1  28    0.67 

9.1617 

6  16  56.4 

15.898 

11 

3  13  51.51 

9.9697 

17  40  51.8 

19.1S3 

13 

1  30  10.40 

9.1697 

6  32  44.9 

15.786 

12 

3  16    7.35 

9J9654 

17  52  55.8 

19.013 

13 

1  32  20.19 

9.1636 

6  48  30.8 

15.749 

13 

3  18  23.36 

9.9689 

18    4  53.2 

llJOl 

14 

1  34  30.05 

9.1650 

7    4  14.0 

15.606 

14 

3  20  39.53 

9Jf709 

18  16  44.0 

11.780 

15 

1  36  39.9i> 

9.1663 

7  19  54.4 

15.649 

15 

3  22  55.87 

%^rsi 

18  28  28.0 

nunc 

16 

1  38  50.00 

9.1675 

•  7  a5  31.9 

150100 

16 

3  25  12.37 

9ja764 

18  40    5.2 

11.569 

17 

1  41    0.09 

9.1688 

7  51    a4 

15.549 

17 

3  27  29.03 

9.9791 

18  51  as.4 

11.446 

18 

1  43  10.26 

9.1703 

8    6  37.9 

15.497 

18 

3  29  45.86 

9.9818 

19    2  5a7 

11.330 

19 

1  45  20.52 

9.1717 

8  22    6J2 

15.444 

19 

3  32    2.a5 

9.9845 

19  14  15.0 

11.912 

20 

1  47  30.86 

9.1739 

8  37  31.3 

15.389 

20 

3  34  20.00 

9.2879 

19  25  24.1 

ujm 

5   21 

1  49  41.30 

9.1748 

8  52  53.0 

15.333 

21 

3  36  37.31 

9J9899 

19  36  2a0 

10.979 

22 

1  51  51.83 

9.1764 

9    8  11.3 

15JB75 

22 

3  38  54.78 

9J»96| 

19  47  20.7 

10.851 

23 

1  54    2.46, 
SATl 

9.1780 

[JRDA 

N.  9  23  2a0 
Y  26. 

15JI15 

23 

3  41  12.41 
MO 

9J9959. 

NUAl 

N.19  58    8.1 
r  28. 

10.130 

0 

1  56  iai9 

9.1797 

N.  9  38  37.1 

15.154 

0 

3  43  30.20 

9J3978 

N.20    8  48.31 

10.607 

1 

1  58  24.03 

9.1815 

9  53  44.5 

15J)99 

1 

3  45  48.15 

9.3004 

20  19  21.1 

10.483  \ 

2 

2    0  34.97 

9.1833 

10    8  48.1 

15.026 

2 

3  48    a25 

9J099 

20  29  46.3 

10.358' 

3 

2    2  4a02 

9.I8S9 

10  23  47i) 

14iMS3 

3 

3  50  24.50 

9jn55 

20  40    3i) 

10.931 

4 

2    4  57.19 

9.1870 

10  38  43.7 

14.896 

4 

3  52  42.91 

93M0 

20  50  14.0 

10.104 

5 

2    7    8.47 

9.1889 

10  53  35.3 

14.897 

5 

3  55    1.47 

9.310S 

21    0  16.4 

9<377 

6 

2    9  19.8<> 

9.1909 

11    8  22.8 

14.757 

6 

3  57  20.18 

9.3130 

21  10  11.2 

9.849 

7 

2  11  31.38 

9.1930 

11  23    6.1 

14.685 

7 

3  59  39.04 

9J)I55 

21  19  58^ 

9.79 

8 

2  13  43.02 

9.1951 

11  37  45.0 

14.619 

8 

4    1  58.04 

9.3180 

21  29  37.5 

0.580 

9 

2  15  54.79 

9.19l^2 

11  52  19.5 

14.537 

9 

4    4  17.19 

9.3904 

21  39    8.8 

9.457 

10 

2  18  a.m 

9.1994 

12    6  49.5 

14.461 

10 

4    6  36.48 

%xen 

21  48  32.2 

9.»4 

11 

2  20  18.7,i, 

9.9016 

12  21  14i> 

14.384 

11 

4    8  55i)l 

9.39M 

21  57  47.7 

9.191 

1*^ 

2  22  30.88. 

9.9038 

12  35  35.7 

14.306 

12 

4  11  15.47 

9.3972 

22    6  55.2 

9.C68 

13 

2  24  4ai8 

9.9061 

12  49  51.7 

14.996 

13 

4  13  35.17 

9.3994 

22  15  54.6 

8J«3 

i  14 

2  26  55.61 

9.9084 

13    4    2.8 

14«144 

14 

4  15  55.00 

9.3316J 

22  24  45i> 

8.788 

15 

2  29    8.18 

9J9I08 

13  18    9.0 

14.061 

15 

4  18  U^ 

9J337. 

22  33  29.1 

SJSSBt 

16 

2  31  20iK> 

9.9131 

13  32  10.2 

13J>77 

16 

4  20  35.05 

9.3358 

22  42    4.1 

8.515 

.    17 

2  33  33.76 

9.9155 

13  46    6.2 

13.891 

17 

4  22  55.26 

9J378' 

5^  50  30i> 

8jn 

i  18 

2  35  46.76 

9.9179 

13  59  57.1 

13.804 

18 

4  25  15.58 

9.330^ 

9^  58  49.4 

8.939 

19 

2  37  59.91 

9.9904 

14  13  42.7 

13.716 

19 

4  27  36.02 

9J418 

23    6  59.6 

8.100 

20 

2  40  13.21 

9jS999 

14  27  22.9 

13.697 

20 

4  29  56.58 

23  15    1.5 

7.960 

21 

2  42  2&66 

9J9955 

14  40  57.8 

13.536 

21 

4  32  17.26 

9.3455 

23  22  54i» 

7.890 

22 

2  44  4a27 

9.9980 

14  54  27.2 

13.443 

22 

4  34  38.a5 

9.347^ 

23  30  39.9 

7.679 

23 

2  46  54.03 

9.9306 

15    7  50.9 

13.348 

23 

4  :)6  58i» 

9.3489 

23  38  16.5 

7.538 

.  ^ 

2  49    7J34 

9.9339! 

N.15  21    SJ^ 

13.953 

24 

4  39  19i)l 

9.3S05 

N.23  45  44.6 

7J97 

XII. 
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GREENWICH  MEAN  TIME, 


THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Aflcensioti. 


Dife: 

for  Im. 


DeclinAtion. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  29. 


h    m 

4  39 
41 
44 
46 
48 
51 
53 


4 
4 
4 
4 
4 
4 


4  55 


4 
5 
5 
5 
5 
5 
5 
5 
5 


58 
0 
2 
5 
7 

10 
12 
14 
17 


5  19 
5  21 
24 
26 
28 
31 
33 
36 


5 
5 
5 
5 
5 
5 


8 

8 

19.91 

9.3505 

40.99 

9J531 

2.17 

S.3537 

23.44 

9.3551 

44.80 

9J66S 

6.23 

9.3378 

27.74 

9.3591 

49.33 

9.3609 

10.99 

9.3614 

32.71 

9.3695 

54.49 

9.3635 

ia33 

9.3644 

38.22 

9.3653 

0.16 

9.3660 

22.14 

9.3667 

44.16 

9.3673 

6.21 

9.3678 

28J29 

9.368B 

50.40 

9.3686 

12.53 

34.66 

9^669 

56.80 

9.3690 

18.95 

9.36B1 

41.10 

9.3690 

3.24 

9J688 

N.23  45  44.61 

23  53    4.2 

24  0  15.2 
24  7  17.6 
24  14  11.4 
24  20  56.5 
24  27  32.9 
24  34  0.6 
24  40  19.6 
24  46  29.9 
24  52  31.4 

24  58  24.1 

25  4  8.01 
25  9  43.1 
25  15  9.3 
25  20  26.6 
25  25  35.1 
25  30  34.6 
25  S5  25.2 
25  40  a9 
25  44  39.7 
25  49  3.6 
25  53  18.5 
25  57  24.5 

N.26  1  21.5 


7.397 
7J355 
7.U9 
6J968 
6.894 
6.679 
6.534 
6.389 
6.944 
6.099 
5.959 
5.805 
5.656 
5.5U 
5.363 
5.914 
5.006 
4.916 
4.770 
4.691 
4.479 
4.393 
4.174 
4.095 
3.876 


Hour. 


Bight  AscenitioD. 


Diff. 
for  1  m. 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  30. 


h 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 


m 

36 

38 

40 

43 

45 

47 

50 

52 

54 

57 

59 

2 

4 

6 

9 

11 


6  13 
6  16 
6  18 
6  20 
23 
25 
27 
6  30 
632 


6 
6 
6 


8 

8 

3.24 

9.3689 

25.37 

9.3686 

47.48 

9.3683 

9.57 

9.3679 

31.63 

9.3674 

53.66 

9.3668 

15.66 

9.3661 

37.61 

9.3654 

59.51 

9.3646 

21.36 

9.3636 

43.15 

9.3696 

4.87 

9.3615 

26.53 

9.3603 

48.11 

9.3590 

9.61 

9.3577 

31.03 

9.3569 

52.36 

9.3546 

13.59 

9.3599 

34.72 

9.3519 

55.74 

9.3494 

ia65 

9.3476 

37.45 

9.3456 

58.13 

9.3435 

18.68 

9.3413 

39.10 

9.3391 

1 

5 

8 
12 
15 
18 


N.26 
26 
26 
26 
26 
26 
26  21 
26  24 
26  27 
26  30 
26  32 
26  34 
26  37 
26  39 
26  40 
26  42 
26  44 
26  45 
26  46 
26  48 
26  49 
26  49 
26  50 
26  51 

N.26  51 


21.5 
9.5 
48.6 
18.8 
40.0 
52.2 
55.4 
49.7 
35.0 
11.4 
38.8 
57.4 
7.1 
7.9 
59.8 
42.7 

ia8 

42.1 

58.5 

6.1 

5.0 

55.1 

36.4 

9.0 

33.0 


3.876 
3.727 
3.578 
3.498 
3JS78 
3.198 
9.979 
9.830 
9.681 
9.533 
9.384 
9.935 
9.087 
1.939 
1.790 
1.649 
1.495 
1.348 
1.901 
1.054 
0.908 
0.769 
0.617 
0.479 
0.397 


PHASES  OF  THE  MOON. 


d  h        m 

3>  First  Quarter, 4  6  36.0 

O  Full  Moon, 12  9  51.4 

<C  Last  Quarter, 19  17  47.8 

#  New  Moon, 26  10  42.6 

d        h 

<£  Apogee, 7  11.3 

C  Perigee, 23      7.6 


es 
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XIU. 


GREENWICH  MEAN  TIME. 

• 

LUNAR  DISTANCES. 

■ 

u 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Illb. 

of 

VP>. 

of 

lX»i- 

of 

1 

Poeition. 

Di£E: 

BUT. 

Diff. 

Biff. 

Sun 

W. 

51  53  44 

fum 

O            /         // 

53  25  27 

9047 

O         1       n 

54  56  46 

9906 

o        /      /■ 

56  27  41 

9065 

Venus 

W. 

14    5  33 

3129 

15  33    8 

3073 

17    1  51 

3037 

18  31  18 

3013 

Pollux 

E. 

47  58  19 

3565 

46  19    4 

9804 

44  40  15 

9693 

43  11  51 

9S40 

Jupiter 

E. 

78    7  20 

9574 

76  27  ^ 

9509 

74  48  43 

9610 

73  10    2 

2«29 

ReguluB 

E. 

84  20  17 

2503 

82  41  13 

9619 

81    2  34 

9099 

79  24  19 

9648 

2 

Sun 

W. 

63  56  31 

3076 

65  25  10 

3094 

66  53  27 

3111 

68  21  23 

3129 

Venus 

W. 

26    3  10 

9964 

27  33  43 

9989 

29    4  10 

9904 

30  34  30 

3001 

Pollux 

E. 

34  55  55 

9731 

33  19  56 

9748 

31  44  20 

9766 

30    9    8 

9783 

Jupiter 

E. 

65    2  40 

2716 

63  26  22 

9733 

61  50  26 

9750 

60  14  53 

9767 

Regulus 

E. 

71  19    7 

9735 

69  43  14 

9753 

68    7  44 

9769 

66  32  36 

2785 

3 

Sun 

W. 

75  36    0 

3909 

77    1  58 

3S25 

78  27  38 

3939 

79  53    1 

3953 

Venus 

W. 

38    3  48 

3044 

39  33    6 

3053 

41    2  13 

3063 

42  31    8 

3079 

Aldebaran 

W. 

22  56  44 

3030 

24  26  19 

3095 

25  56    1 

3091 

27  25  48 

3018 

Jupiter 

E. 

52  22  28 

9846 

50  49    0 

S803 

49  15  52 

9876 

47  43    2 

9691 

Regulus 

E. 

58  42  11 

9864 

57    9    6 

9880 

55  36  21 

9894 

54    3  54 

9908 

4 

Sun 

W. 

86  55  53 

3319 

88  19  43 

3331 

89  43  19 

3341 

91    6  43 

3359 

Venus 

W. 

49  52  54 

3117 

51  20  43 

3195 

52  48  22 

3133 

54  15  52 

3140 

Aldebaran 

W. 

34  54  33 

3039 

36  24    6 

3038 

37  53  32 

3043 

39  22  52 

3048 

Jupiter 

E 

40    3  22 

9958 

38  32  16 

9971 

37    1  27 

9964 

35  30  54 

9996 

Regulus 

E. 

46  26    3 

9974 

44  55  18 

9987 

43  24  49 

9999 

41  54  35 

3011 

^ica 

E. 

100  28  14 

9969 

98  5-^  13 

9973 

97  26  26 

9963 

95  55  52 

9003 

5 

Suft 

Yf. 

98    0  46 

3399 

99  23    4 

3407 

100  45  13 

3414 

102    7  14 

3490 

VeiHis 

W. 

61  31  16 

3179 

62  57  59 

3177 

64  24  36 

3169 

65  51    7 

3186 

Aldebaran 

W. 

46  47  54 

3073 

48  16  36 

3078 

49  45  12 

3062 

51  13  43 

3087 

Regulus 

E. 

34  27    2 

3068 

32  58  13 

3079 

31  29  38 

3001 

30    1  17 

3109 

Spica 
Mars 

E. 

88  25  54 

3035 

86  56  25 

3043 

85  27    5 

3050 

83  57  54 

3056 

E, 

109  55  13 

9954 

108  24    3 

9961 

106  53    1 

9967 

105  22    7 

99rj 

6 

Sun 

W. 

108  55  37 

3446 

110  17    1 

3451 

111  38  20 

3454 

112  59  36 

3456 

Venus 

W. 

73    2  36 

3901 

74  28  44 

3902 

75  54  51 

3904 

77  20  56 

3904 

Aldebaran 

W. 

58  35    5 

3104 

60    3  10 

3106 

61  31  12 

3108 

62  59  12 

3110 

Spica 
Mars 

E. 

76  33  42 

3081 

75    5    9 

3084 

73  36  40 

3067 

72    8  15 

3091 

E. 

97  49  10 

9993 

96  18  49 

2997 

94  48  32 

9999 

93  18  18 

3001 

7 

Sun 

W. 

119  45  19 

3463 

121    6  24 

3463 

122  27  29 

3463 

123  48  34 

3463 

Venus 

W. 

84  31  18 

3M9 

85  57  25 

3900 

87  23  34 

3198 

88  49  45 

3195 

Aldebaran 

W. 

70  18  52 

3112 

71  46  47 

311] 

73  14  43 

3110 

74  42  40 

3110 

Pollux 

W. 

26    3  48 

3098 

27  32    0 

3096 

29    0  15 

3004 

30  28  32 

3091 

Spica 

E. 

64  46  54 

3099 

63  18  43 

3009 

61  50  32 

3099 

60  22  21 

3009 

Mars 

E. 

85  47  32 

3004 

84  17  24 

3003 

82  47  15 

3002 

81  17    5 

3001 

Autares 

E. 

110  39    8 

3088 

109  10  44 

3087 

107  42  19 

3087 

106  13  54 

3086 

8 

Sun 

W. 

130  34  22 

3453 

131  55  39 

3450 

133  16  59 

3446 

134  38  23 

3443 

Venus 

W. 

96    1  36 

3178 

97  28  11 

3173 

98  54  52 

3168 

100  21  39 

3163 

Aldebaran 

W. 

82    2  55 

3098 

83  31-    7 

3005 

84  59  23 

3001 

86  27  43 

3087 

Pollux 

W. 

37  50  42 

3078 

39  19  19 

3074 

40  48    0 

3070 

42  16  46 

3065 

Spica 
Mars 

E. 

53    1  15 

3003 

51  32  57 

3001 

50    4  36 

3069 

48  36  13 

3066 

E. 

73  45  43 

9969 

72  15  16 

9965 

70  44  45 

2981 

69  14    9 

9977 

Antares 

£. 

98  51  20 

3076 

97  22  41 

3073 

95  53  58 

3069 

94  25  11 

3066 

9 

Venus 

W. 

107  37  13 

3133 

109    4  42 

3127 

110  32  19 

3119 

112    0    5 

3113 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^•B          Star*ii  Name 

P.L. 

P.L. 

P.L. 

P.L. 

©g 

and 

Midniffht. 

of 

XV^ 

of 

XVIIIh. 

of 

XXIh. 

of 

>^  j            Pofatiou. 

j    1  1  Sun 

W. 

^7 

Diff. 
30O4 

O            /         // 

59  28  21 

Diff. 
3099 

Diff. 
3040 

t 

Diff. 

O           /         // 

57  58  13 

O            1         U 

60  58    7 

O            1         h 

62  27  30 

3058 

S  Vcuus 

W. 

20    1  15 

8097 

21  31  32 

9988 

23    2    0 

9083 

24  32  34 

9981 

1  Pollux 

E. 

41  23  51 

9650 

39  46  16 

96n 

38    9    5 

9695 

36  32  18 

9713 

1  Jupiter 

E. 

71  31  46 

9646 

69  53  54 

9664 

68  16  26 

9681 

66  39  21 

9609 

ReguliiH 

E. 

77  40  2i) 

9006 

76    £    3 

9684 

74  32    1 

9701 

72  55  22 

9719 

Q 

Sun 

W. 

69  48  58 

3143 

7]  16  13 

3169 

72  43    8 

3178 

74    9  44 

3194 

Venus 

W. 

32    4  42 

9006 

33  34  45 

3017 

35    4  37 

3096 

36  34  18 

3034 

Pollux 

£. 

28  34  18 

98D1 

26  59  51 

9818 

25  25  47 

9836 

23  52    6 

9653 

Jupiter 

E. 

58  39  42 

9784 

57    4  53 

9799 

55  30  24 

9815 

53  56  16 

9831 

ReguluH 

E. 

64  57  49 

9809 

63  23  24 

9^18 

61  49  19 

9834 

60  15  35 

9840 

3 

Sun 

W. 

81  18    7 

3968 

82  42  56 

3981 

84    7  30 

3994 

85  31  49 

3306 

Venus 

W. 

43  59  52 

a089 

45  28  24 

3091 

46  56  45 

3100 

48  24  55 

3109 

Aldebaran 

W. 

28  55  38 

3090 

30  25  26 

3099 

31  55  12 

3094 

33  24  55 

3098 

Jupiter 

E. 

46  10  3] 

9006 

44  38  18 

9018 

43    6  22 

9939 

41  34  44 

9945 

Regulus 

E. 

52  31  45 

9099 

50  59  54 

9935 

49  28  20 

9949 

47  57    3 

9909 

4 

Sun 

W. 

92  29  54 

3363 

93  52  53 

3379 

95  15  41 

3389 

96  38  18 

3390 

Venus 

W. 

55  43  13 

3147 

57  10  26 

3154 

58  37  30 

3160 

60    4  27 

3167 

Aldebaran 

W. 

40  52    5 

3053 

42  21  12 

3050 

43  50  12 

3064 

45  19    6 

3060 

Jupiter 

E. 

34    036 

3000 

32  30  34 

3091 

31    0  47 

3039 

29  31  14 

3044 

Reeulus 

E. 

40  24  36 

3099 

38  54  51 

3034 

37  25  21 

3046 

•35  56    5 

3056 

Spica 

E. 

94  25  30 

3009 

92  55  20 

301] 

91  25  21 

3019 

89  55  32 

3098 

5 

Sun 

W. 

103  29    8 

3497 

104  50  54 

3439 

106  12  34 

3438 

107  34    8 

3449 

Venus 

W. 

67  17  33 

3180 

68  43  55 

3193 

70  10  12 

3196 

71  36  26 

3199 

Aldebaran 

W. 

52  42    8 

3001 

54  10  29 

3095 

55  38  45 

3098 

57    6  57 

3101 

Regius 

Spica 

Mars 

E. 

28  33  10 

3114 

27    5  17 

3197 

25  37  40 

3140 

24  10  19 

3154 

E. 

82  28  51 

30O 

80  59  54 

3067 

79  31    4 

3079 

78    2  20 

3on 

E. 

103  51  20 

9977 

102  20  39 

9989 

100  50    4 

9967 

99  19  35 

9990 

6 

Sun 

W. 

114  20  49 

3459 

115  41  59 

3461 

117    3    7 

3463 

118  24  13 

3463 

Venus 

W. 

78  47    0 

3904 

80  13    4 

3904 

81  39    8 

3904 

83    5  12 

3903 

Aldebaran 

W. 

64  27  10 

3110 

65  55    7 

3iia 

67  23    2 

3119 

68  50  57 

3119 

Spica 
Mars 

E. 

70  39  54 

3093 

69  11  36 

3005 

67  43  20 

3006 

66  15    6 

3008 

E. 

91  48    6 

3009 

90  17  56 

3004 

88  47  48 

3004 

87  17  40 

3004 

7 

Sun 

W. 

125    9  40 

3461 

126  30  48 

3460 

127  51  57 

3458 

129  13    8 

3455 

Venus 

W. 

90  16    0 

3103 

91  42  18 

3180 

93    8  40 

3186 

94  35    6 

3183 

Aldebaran 

w. 

76  10  38 

3108 

77  38  38 

3105 

79    6  41 

3104 

80  34  46 

3101 

Pollux 

w. 

31  56  52 

3000 

33  25  14 

3087 

34  53  40 

3084 

36  22    9 

3081 

Spica 

E. 

58  54  10 

3006 

57  25  58 

3007 

55  57  45 

3006 

54  29  31 

3095 

Mars 

E. 

79  46  54 

3000 

78  16  41 

9097 

76  46  25 

9995 

75  16    6 

9999 

Antares 

E. 

104  45  27 

3065 

103  16  59 

3083 

lOJ  48  28 

3081 

100  19  55 

3079 

8 

Sun 

W. 

135  59  51 

3438 

137  21  24 

3435 

138  43    1 

3430 

140    4  44 

3495 

Venus 

W. 

101  48  32 

3158 

103  15  32 

3153 

104  42  38 

3146 

106    9  52 

3140 

Aldebaran 

W. 

87  56    8 

3063 

89  24  38 

3079 

90  53  13 

3074 

92  21  54 

3060 

Pollux 

W. 

43  45  38 

3061 

45  14  35 

3056 

46  43  38 

3059 

48  12  47 

3047 

Spica 
Mars 

E. 

47    7  46 

3063 

45  39  16 

3061 

44  10  43 

3078 

42  42    6 

3075 

E. 

67  43  27 

9973 

66  12  40 

9969 

64  41  48 

9963 

63  10  49 

9958 

Antares 

£. 

92  56  20 

3061 

91  27  23 

3057 

89  58  21 

3053 

88  29  14 

3047 

9 

Venus 

W. 

113  27  59 

3105 

114  56    2 

3096 

116  24  14 

3091 

117  52  35 

3083 

TO 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTAN(;I<:F 

1. 

5  . 
r5 

Star's  19'ama 

P.L. 

P.L. 

P.L. 

P.L. 

OS 

and 

Noon. 

of 

Ulh.  . 

of 

VP>. 

of 

1X»^- 

of 

1^ 

9 

Positkm. 

Diflr. 

Diff. 

But 

Biff. 

Pollux 

W. 

0     /    /« 
49  42    2 

3041 

0      1     11 

51  11  24 

3035 

0        /       /f 

52  40  53 

3099 

0        /      /' 

54  10  30 

3093 

Jupiter 

W. 

20  10  35 

3110 

21  38  33 

3095 

23    6  49 

3089 

24  35  21 

3069 

Spica 
Mars 

E. 

41  13  26 

3073 

39  44  42 

3069 

38  15  54 

3065 

36  47    2 

3009 

E. 

61  39  43 

2953 

60    8  30 

9946 

58  37  10 

9940 

57    5  42 

9934 

Antares 

E. 

87    0    0 

3043 

85  30  40 

3037 

84    1  13 

3031 

82  31  39 

3096 

10 

Pollux 

W. 

61  40  33 

'    9989 

63  11    0 

9981 

64  41  36 

9974 

66  12  21 

9966 

Jupiter 

W. 

32    1  44 

3014 

33  31  40 

3004 

35    1  48 

9993 

3632    9 

9964 

ReguluB 

W. 

25  39  44 

3060 

27    8  43 

3045 

28  38    0 

3031 

30    7  34 

3016 

Mnrs 

E. 

49  26  14 

S898 

47  53  53 

3891 

46  21  23 

9883 

44  48  43 

3675 

Antares 

E. 

75    1  52 

S993 

73  31  29 

9985 

72    0  58 

9978 

70  30  18 

9970 

11 

Pollux 

W. 

73  48  36 

S996 

75  20  22 

9917 

76  52  19 

8909 

78  24  27 

9901 

Jupiter 

W. 

44    6  52 

S937 

45  38  24 

9937 

47  10    8 

9918 

48  42    4 

9909 

ReguluB 

W. 

37  39  13 

S960 

39  10  16 

9950 

40  41  32 

8939 

42  13    1 

9998 

Mars 

E. 

37    2  44 

S834 

35  29    0 

9895 

33  55    4 

9816 

32  20  57 

9808 

Antares 

£. 

62  54  32 

8931 

61  22  53 

9934 

59  51    4 

9915 

58  19    4 

9907 

12 

Pollux 

W. 

86    7  52 

9856 

87  41    7 

9848 

89  14  3d 

9838 

90  48  11 

9899 

Jupiter 

W. 

56  24  39 

9803 

57  57  46 

9853 

59  31    5 

3845 

61    4  35 

9835 

Regulus 

W. 

49  53  46 

9877 

51  26  34 

9867 

52  59  35 

9858 

54  32  48 

9848 

Antares 

E. 

50  36  27 

9865 

49    3  23 

3857 

47  30    9 

9648 

45  56  44 

9841 

a  AquilfD     • 

E. 

98  56  56 

3689 

97  39  57 

3674 

96  22  42 

3660 

95    5  12 

3647 

Saturn 

E. 

104    4  36 

9884 

102  31  57 

9875 

100  59    6 

9866 

99  26    4 

9657 

13 

Jupiter 

W. 

68  55    6 

9788 

70  29  49 

9780 

72    4  43 

9771 

73  39  49 

9709 

Regulus 

W. 

62  22    4 

3800 

63  56  32 

9790 

65  31  13 

9781 

67    6    6 

9771 

Antares 

E. 

38    7    2 

9801 

36  32  35 

9793 

34  57  58 

9786 

33  23  12 

9779 

a  AquilfB 

E. 

88  34  37 

3598 

87  16    0 

3590 

85  57  15 

3585 

84  38  24 

3581 

Saturn 

E. 

91  37  54 

3811 

90    3  41 

9803 

88  29  16 

9793 

86  54  39 

3784 

14 

Jupiter 

W. 

81  38  17 

9717 

83  14  34 

9708 

84  51    3 

9700 

86  27  43 

3691 

Regulus 

W. 

75    3  37 

9735 

76  39  43 

9716 

78  16    2 

9707 

79  52  33 

3608 

Spica 

W. 

21  16  28 

3890 

22  50  30 

9798 

24  25    1 

9778 

25  59  58 

9760 

a  Aquilffi 

E. 

78    3  22 

3575 

76  44  20 

3578 

75  25  22 

3589 

74    6  28 

3588 

Saturn 

E. 

78  58  36 

9739 

77  22  48 

3731 

75  46  49 

9793 

74  10  38 

3713 

Fomalhaut 

E. 

107  59  56 

• 

9897 

106  27  33 

9885 

104  54  55 

3873 

103  22    2 

3809 

15 

Jupiter 

W. 

94  33  58 

9648 

96  11  48 

9640 

97  49  49 

9639 

99  28    1 

9693 

Regulus 

W. 

87  58    5 

9654 

89  35  47 

9646 

91  13  40 

3637 

92  51  45 

3638 

Spica 

W. 

34    0    9 

9687 

35  37    7 

3674 

37  14  22 

3663 

38  51  52 

3651 

Saturn 

E. 

66    6  52 

9671 

64  29  33 

3663 

62  52    3 

3655 

61  14  22 

3646 

a  Aquilee 

E. 

67  34  10 

3643 

66  16  22 

3661 

64  58  53 

3680 

63  41  45 

3709 

Fomalhaut 

E. 

95  34    9 

3611 

93  59  55 

3801 

92  25  29 

9799 

90  50  51 

9784 

16 

Spica 
Mars 

W. 

47    3    5 

3599 

48  42    2 

3589 

50  21  12 

9579 

52    0  36 

9570 

W. 

28    4    9 

3473 

29  46    0 

9465 

31  23    3 

9456 

33  10  18 

9446 

Saturn 

E. 

53    3  16 

3607 

51  24  31 

3600 

49  45  36 

3593 

48    6  31 

%86 

a  Aquilae 

E. 

57  22  58 

3861 

56    8  59 

3905 

54  55  44 

3953 

53  43  18 

4006 

Fouifdhaut 

E. 

82  54  58 

9744 

81  19  17 

9738 

79  43  27 

T31 

78    7  28 

9735 

Sow 

E. 

137  23  14 

3913 

135  51  10 

3901 

134  18  53 

9899 

132  46  24 

3883 

17 

Spica 
Mars 

W. 

60  20  46 

3533 

62    1  27 

3515 

63  42  20 

9506 

65  23  25 

3497 

W. 

41  44  37 

3405 

43  28    5 

9396 

45  11  45 

9388 

46  55  37 

9379 

Fomalhaut 

E. 

70    5  39 

9699 

68  28  58 

3695 

66  52  12 

3699 

65  15  21 

3680 

i 


XTI. 


Si 

Si 

"t 

^ 

9 

Poll 

J«P: 

X 

Aob 

10 

Poll 

Jopi 

Kee 

Ui 

Am 

11 

Poll 

Jnpi 

Ihi 

Har 
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13 

Jupi 

K.V 
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Sun 

14 
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^ 
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Sotu 
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]5 
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^ 
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Sou 
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GREENWICH  MEAN  TIME. 

1 

1 

LUNAR  DISTANCES. 

1 

1^ 

SUr's  ^ame 

P.L. 

1 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

1IP> 

of 

VPi. 

of 

JX^ 

of 

17 

Position. 

Diff.  j                        1 

9898     88  34    2 

Diff. 

Diff. 
3883 

Diff. 

a  Pegasi 

E. 

O           t        II 

90    6  24 

9800 

O           /         // 

87    1  30; 

O         f       it 

85  28  49 

3876 

&VS 

E. 

125    0  51 

I 

2835    123  27  12 

3896 

121  53  18 

8617 

120  19  12 

3807 

18 

Silica 
Mars 

W. 

73  51  5(i 

4 

3454      75  34  15 

3445 

77  16  45 

3437 

78  59  27 

3438 

W, 

55  38    3! 

3337 

57  23    9 

3336 

59    8  27 

3330 

60  53  57 

3313 

Aiitires 

W. 

27  59    3= 

3468 

29  41     1 

3457 

31  23  15 

3446 

33    5  45 

3435 

Foinnlliaut 

E. 

57  10  33 

3687 

55  33  36 

9680 

53  56  41 

3683 

52  19  50 

3607 

' 

a  I'cgasi 

E. 

77  43  36 

3855 

76  10  19. 

98S8 

74  36  59' 

8851 

73    3  37 

3851 

Svjt 

E. 

112  25  39 

3761 

110  50  20, 

1 

3753 

109  14  50' 

1 

3744 

107  39    8 

3735 

19 

Spica 

W. 

87  35  59 

3387 

89  19  53| 

3379 

91    3  58 

3371 

92  48  15 

3363 

Man 

W. 

ti9  44  30 

3370 

71  31  13 

3909 

73  18    8i 

3954 

75    5  15 

«M6 

Antares 

W. 

41  41  47 

3387 

43  25  40 

3378 

45    9  46 

3360 

46  54    5 

3360 

Foinalhaut 

E. 

44  17  56 

9747 

42  42  18! 

9765 

41    7    4 

3786 

31)  32  18 

3811 

1 

a  Pegasi 

E. 

65  17  10 

3666 

63  44    71 

3873 

62  11  14 

3881 

60  38  31 

3899 

1 

Sun 

£. 

99  37  38 

3689 

98    0  44 

3681 

96  23  39 

3679 

94  46  22 

3663 

20 

Spica 

W. 

101  32  28 

9334 

103  17  52 

3317 

105    3  26 

3311 

106  49  10 

3303 

I 

Mars 

W. 

84    3  48 

3906 

85  52    6 

3199 

87  40  S5 

3193 

89  29  15 

3184 

Antares 

W. 

55  38  46 

3319 

57  24  18 

3311 

59  10    2 

3303 

60  55  57 

8995 

GE  Pegasi 

E. 

52  59  13 

9079 

51  28  34 

3005 

49  58  27 

3035 

48  28  58 

3070 

1 

Sun 

E. 

86  37    3 

3631 

84  58  37i 

1 

3613 

83  20    0 

3605 

81  41  12 

9506 

21 

Antares 

W. 

69  48  15 

9960 

71  35  13 

9953 

73  22  21 

3947 

75    9  38 

9941 

Of  Aquilte 

W. 

38  38  41 

5643 

39  27  47 

5366 

40  20    6 

5139 

41  15  27 

4803 

Saturn 

W. 

16  28  20 

3430 

18  11  12 

3306 

19  54  52 

3368 

21  39  11 

3345 

a  Pegasi 

E. 

41  14  20 

3335 

39  50  50 

3415 

38  28  49 

3505 

37    8  30 

3610 

Sun 

E. 

r3  24  36 

3561 

71  44  47 

3553 

70    4  48 

3547 

68  24  40 

8540 

1  22 

Antares 

W. 

84    8  12 

9914 

85  56  18 

3910 

87  44  31 

^06 

89  32  50 

8908 

a  Aquiiie 

W. 

46  31  19 

4114 

47  41    7 

4000 

48  52  47 

3898 

50    6    9 

3804 

Saturn 

W. 

30  27  48 

3971 

32  14  30 

9960 

34    1  26 

;     3953 

35  48  34 

9946 

Sun 

E. 

00    1  54 

3513 

58  20  58 

9508 

56  39  56 

3504 

51  58  48 

9490 

23 

Antares 

W. 

98  35  37 

3180 

100  24  21 

9187 

102  13    8 

1     3186 

104    1  56 

3186 

a  Aquile 

W. 

56  34  36 

3454 

57  55  52 

3408 

59  18    6 

3355 

60  41  14 

3313 

Saturn 

W. 

44  46  42 

9919 

46  34  41 

»16 

48  22  45 

9913 

50  10  53 

8811 

Sun 

E. 

46  31  54 

3486 

44  50  21 

3484 

43    8  45 

9489 

1 

41  27    7 

3489 

24 

Saturn 

W. 

59  12    3 

990O 

61    0  17 

9910 

62  48  30 

1 

1     9919 

64  36  40 

9914 

Sun 

E. 

32  59    2 

3487 

31  17  30 

9489 

2^)  :36    2 

t     9493 

27  54  39 

9497 

28 

Sun 

W. 

19  59  12 

8800 

21  33  40 

9815 

2d    7  48 

;      9831 

24  41  36 

8845 

Pollux 

E. 

53  28  4;3 

9473 

51  46  51 

3488 

50    5  21 

9503 

48  24  12 

8519 

Jupiter 

E. 

83  25  35 

3480 

81  44    7 

9504 

80    3    0 

9530 

78  22  15 

8536  1 

Regulus 

E. 

89  50  39 

9483 

88    9    2 

9487 

86  27  45 

9513 

84  46  49 

3sae 

29 

Sun 

W. 

32  25  39 

9035 

33  57  26 

9949 

a5  28  53 

9958 

36  59  57 

9975 

Pollux 

E. 

40    3  55 

9500 

38  24  58 

9615 

36  46  23 

9631 

35    8  10 

3648 

Jupiter 

£. 

70    3  57 

9615 

68  25  23 

9639 

66  47  11 

1     9648 

65    9  21 

9664 

Regulus 

E. 

76  27  32 

9606 

74  48  45 

i     9699 

1 

73  10  20 

:     9638 

71  32  17 

9655 

90 

Sun 

W. 

44  30  11 

3057 

45  59  13 

j     3074 

47  27  54 

3091 

48  56  15 

3106 

Jupiter 

E. 

57    5  38 

S745 

55  29  58 

9769 

53  54  40 

>      9778 

52  19  43 

9793 

,  • 

Regulus 

E. 

63  27  27 

9735 

61  51  33 

:     9750|     60  16     0 

.     9766 

58  40  48 

8788 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

■ 

P.L. 

P.L. 

P.L. 

P.L 

^1 

and 

Midnight 

of 

XVii. 

of 

XVlUh 

of 

XXP». 

of 

17 

Position. 

O           /         // 

83  55  59 

Diff. 

Diff. 
2866 

Diff 
2861 

0           1        II 

79  l(i  50 

Diff. 
2857 

a  Pegasi 

E. 

3870 

0         /       // 

82  23    2 

0        1       II 

80  49  59 

Sun 

E. 

118  44  53 

2798 

117  10  22 

2788 

115  35  39 

2780 

114    0  45 

2771 

18 

Spica 
Mars 

W. 

80  42  22 

9419 

82^25  29 

24]2 

84    8  47 

2403 

85  52  17 

9395 

W. 

62  39  39 

2304 

64  25  33 

2295 

66  11  40 

2287 

67  57  59 

2279 

Antares 

W. 

34  48  2^) 

9425 

36  31  28 

2415 

38  14  41 

2406 

39  58    7 

2396 

Fomalhaut 

E. 

50  43    6 

2703 

49    6  30 

2711 

47  30    5 

2721 

45  53  5:3 

2732 

a  Pegasi 

E. 

71  30  15 

2853 

69  56  54 

2853 

68  23  35 

StQ6 

66  50  20 

2860 

Sun 

E. 

106    3  14 

2795 

104  27    8 

2716 

102  50  50 

2707 

101  14  20 

3698 

19 

Spica 
Mars 

W. 

94  32  43 

2355 

96  17  22 

2347 

98    2  13 

2339 

99  47  15 

2332 

w. 

76  52  34 

2238 

78  40    5 

2930 

80  27  48 

292C 

82  15  42 

2214 

Autares 

w. 

48  38  37 

2352 

50  23  21 

2344 

52    8  17 

S335 

53  53  26 

2327 

Fomalliaut 

E. 

37  58    4 

2841 

36  24  29 

3876 

34  51  40 

2919 

33  19  45 

2970 

a  Pegasi 

E. 

59    6    2 

2905 

57  33  49 

2919 

56    1  54 

2936 

54  30  21 

9956 

Sun 

E. 

93    8  53 

2655 

91  31  13 

2646 

89  53  21 

2638 

88  15  18 

2629 

20 

Spica 

W. 

108  35    5 

2396 

110  21  10 

9290 

112    7  24 

2283 

113  53  48 

2277 

Mars 

W. 

91  18    6 

2177 

93    7    8 

2170 

94  56  21 

2163 

96  45  44 

2156 

Antares 

W. 

62  42    4 

2288 

64  28  21 

2381 

66  14  49 

2274 

68     1  27 

2*267 

a  Pegasi 

E. 

47    0  12 

3110 

45  32  14 

3155 

44    5  11 

3207 

42  39  10 

1 
3267  , 

Sun 

E. 

80    2  14 

2590 

78  23    5 

9582 

76  43  45 

2574 

75    4  15 

9ri68 

21 

Antares 

W. 

76  57    4 

2235 

78  44  39 

i»30 

80  32  22 

2225 

82  20  13 

2219 

u  Aquilee 

W. 

42  13  39 

4710 

43  14  30 

4535 

44  17  51 

4379 

45  23  31 

4240 

Saturn 

W. 

23  24    5 

2326 

25    9  27 

2309 

26  55  14 

2294 

28  41  22 

9382 

a  Pegasi 

E. 

35  50    6 

37Ji 

34  33  52 

3872 

33  20    4 

4037 

32    9     1 

4230 

Sun 

E. 

66  44  23 

2535 

65    3  58 

2508 

(«  2:}  24 

2j23 

61  42  43 

2517 

22 

Antares 

W. 

91  21  14 

2198 

93    9  44 

2196 

94  58  18 

2193 

96  46  56 

2191 

a  Aquilie 

W. 

51  21    7 

3720 

52  37  a3 

3043 

5:3  55  21 

5374 

55  14  24 

3511 

1  Saturu 

W. 

37  35  5:3 

2239 

39  23  23 

9J:fH 

41  U     2 

2227 

42  58  49 

2223 

Sun 

E. 

53  17  34 

9496 

51  36  15 

2493 

49  54  51 

9490 

48  13  25 

2487 

23 

Antares 

W. 

105  50  45 

9186 

107  39  34 

9186 

109  28  23 

9186 

111  17  11 

2188 

a  Aqnilee 

W. 

62    5  11 

3275 

63  29  52 

3940 

64  55  14 

3209 

66  21  12 

31*£) 

Saturn 

W. 

51  59    4 

9210 

53  47  17 

9208 

55  35  32 

9308 

57  23  48 

i»08 

Sun 

E. 

39  45  29 

9482 

38    3  51 

9482 

m  22  13 

9483 

34  40  36 

2485   1 

24 

Saturn 

W. 

66  24  47 

9216 

68  12  50 

9220 

70    0  48 

9225 

71  48  39 

1 
2299  1 

Sun 

E. 

26  13  21 

% 

9501 

24  32    9 

9507 

22  51    5 

9512 

21  10    9 

2520 

28 

Sun 

W. 

26  15    5 

9861 

27  48  14 

9876 

29  21    3 

9893 

30  53  31 

2909 

Pollux 

E. 

46  43  25 

9535 

45    3    0 

9550 

43  22  56 

9566 

41  43  14 

9583 

Jupiter 

E. 

76  41  52 

9559 

75    1  51 

9567 

73  22  11 

9583 

71  42  53 

9509 

Regulus 

E. 

83    6  15 

9543 

81  26    2 

9559 

79  46  10 

9574 

78    6  40 

9591 

29 

Sun 

W. 

38  30  41 

9999 

40    1    4 

3008 

41  31     7 

3025 

43    0  49 

3041 

Pollux 

E. 

33  SO  20 

2664 

31  52  52 

9681 

30  15  47 

9698 

28  39    5 

2715 

Jupiter 

E. 

63  31  53 

2681 

61  54  47 

9696 

60  18    2 

9713 

58  41  39 

9739 

Regulus 

E. 

69  54  :36 

9671 

68  17  17 

9687 

66  40  19 

9709 

65    3  42 

9719 

30 

Sun 

W. 

50  24  17 

3123 

51  51  59 

3138 

53  19  23 

3153 

54  46  28 

3168 

Jupiter 

E. 

50  45    6 

3809 

49  10  50 

9825 

47  36  55 

9841 

46    3  20 

9856 

Regulus 

E. 

57    5  57 

3798 

55  31  26l 

9813 

53  57  15 

2898 

52  23  24 

9843 

T4 
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AT  GREENWICH  APPARENT  NOON. 


1^ 


I 


Thur. 

Frid. 

Sat. 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

SU71. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 
Sun. 


I 

o 

5 

o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Bight  Aaoension.' 


m 


8 


2  34  51.19 
2  38  40.62 
2  42  30.59 

2  46  21.09 
2  50  12.13 
2  U    3.71 

2  57  55.85 

3  1  48.55 
3     5  41.81 

3  9  35.64 
3  13  30.04 
3  17  25.01 

3  21  20.57 
3  25  16.71 
3  29  13.43 

3  33  10.72 
3  37  8.58 
3  41     7.03 

3  45  6.07 
3  49  5.67 
3  53    5.84 

3  57    6.56 

4  1  7.831 
4    5    9.62 

4  9  11.93 
4  13  14.75 
4  17  18.05 

4  21  21.81 
4  25  26.03 
4  29  30.70 

4  33  35.79 
4  37  41.27 


Difllfor 
Ihonr. 


8 

9.548 
9.570 
9.592 

9.615 
9.638 
9.6G1 

9.685 
9.708 
9.731 

9.755 
9.779 
9.803 

9.887 
9.851 
9.875 

9.900 
9.924 
9.948 

9.972 

9.995 

10.018 

10.042 
10.064 
10.085 

10.106 
10.127 
10.147 

10.166 
10.184 
10.202 

10.220 
10.236 


Apparent 
Deolinatioii. 


N.15  11     LI 
15  28  57.6 

15  46  38.8 

16  4  4.3 
16  21  13.6 
16  38    6.6 

16  54  42.9 

17  11  2.2 
17  27    4.4 

17  42  49.0 

17  58  15.9 

18  13  24.9 

18  28  15.6 
18  42  47.6 

18  57    0.6 

19  10  54.6 
19  24  29.3 
19  37  44.4 

19  50  39.6 

20  3  14.6 
20  15  29.3 

20  27  23.2 
20  38  56.3 

20  50    8.2 

21  0  58.7 
21  11  27.5 
21  21  34.4 


21 
21 
21 


31  19.1 
40  41.4 
49  41.1 


21  58  18.0 
N.22     6  31.9 


Diff.  for 
1  hour. 


45.17 
44.54 
43.89 

43.22 
42.55 
41.86 

41.16 
40.44 
39.73 

38.99 
38.25 
37.49 

36.73 
35.94 
35.14 

34.34 
33.54 
32.72 

31.88 
31.03 
30.18 

29.31 
28.43 
27.54 

26.64 
25.74 
24.82 

23.89 
22.94 
21.99 

21.05 
20.09 


Semi- 
diameter. 


Sidereal 
Time 
of  the 
Semi- 

diametei 

paBsing 
the 

Merid. 
ian. 


n 


5  54.07 
5  53.84 
5  53.61 

5  53.39 
5  53.17 
5  52.95 

5  52.73 
5  52.52 
5  52.30 

5  52.09 
5  51.88 
5  51.68 

5  51.47 
5  51.27 
5  51.07 

5  50.88 
5  50.68 
5  50.49 

5  50.30 
5  50.12 
5  49.94 

5  49.76 
5  49.58 
5  49.41 

5  49.25 
5  49.09 
5  48.94 

5  48.79 
5  48.65 
5  48.51 

5  48.37 
5  48.24 


66.08 
66.16 
66.24 

66.32 
66.40 
66.48 

66.56 
66.65 
66.73 

66.81 
66.89 
66.98 

67.06 
67.  i4 
67.22 

67.31 
67.39 
67.47 

67.55 
67.62 
67.70 

67.77 
67.84 
67.91 

67.98 
68.05 
68.12 

68.19 
68.25 
68.31 

68.37 
68.43 


Equation  of 

Time, 

iobe 

euUraeUd 

from, 

Apparent 

TifM, 


m       8 

3  3.99 
3  11.10 
3  17.67 

3  23.71 
3  29.20 
3  34.16 

3  38.57 
3  42.41 
3  45.70 

3  48.44 
3  50.55 
3  52.13 


3  53.16  0.029 


Di£foi 
Ihonr. 


. 


8 

0.307 
0.285 
0.263 

0.240 
0.217 
0.194 

0.171 
0.148 
0.125 

0.101 
0.077 
0.053 


3  53.56 
3  53.40 

3  52.66 
3  51.36 
3  49.48 

3  47.01 
3  43.96 
3  40.36 

3  36.20 
3  31.51 
3  26.29 

3  20.55 
3  14.31 
3    7.60 

3  0.41 
2  52.77 
2  44.68 

2  36.16 


0.005 
0.019 

0.044 
0.068 
0.092 

0.116 
0.139 
0.102 

0.185 
0.207 
0.228 

0.249 
0.270 
0.290 

0.309 
0.327 
0.345 

0.363 


2  27.27  0.379 


XOTK.— Mean  Time  of  the  Semidlameter  passing  may  be  found  by  subtracting  08.18  from  the  Sidereal  Time. 


II. 


jj 

i 

t 

s 

» 

a 

1 

1 

■s 

^ 

1 

1 

Thur. 

1 

Fpid. 

2 

S.t. 

3 

Soi. 

4 

Hon. 

5 

Tura. 

6 

Wed. 

7 

Thur. 

8 

Frid. 

9 

Sat. 

10 

Suii. 

11 

Hod. 

12 

TueB. 

13 

Wed. 

14 

■lliiir. 

U 

Frid. 

16 

Sit. 

17 

Sim. 

18 

Hon. 

19 

Toes. 

20 

Wed. 

21 

Thur. 

22 

Fnd. 

23 

Sat. 

24 

Sun. 

25 

Hon. 

26 

Tuei. 

27 

Wed. 

28 

Thur. 

29 

Frid. 

30 

8.1. 

31 

&>!. 

32 

irOT«.-a 

Cbeae 

76 
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III. 


AT  GREENWICH  MEAN  NOON. 

s 

ti 

1 

rHE  SUN'S 

Logarithm 

g 

§ 

of  the 

^ 

^ 

lUdins  Vector 

Mean  Time 

1 

1 

of  the 
Earth. 

Diff.  for 
Ihovr. 

of 
Sidereal  Oh. 

V4 

o 

% 

2Va«  LONGITUDE. 

1 

1 

Diff.  for 
Ihoar. 

LATITUDE. 

X 

7l 

O            /            // 

1        II 

// 

II 

h     m       8 

1 

121 

41     9    9.5 

9    8.1 

145.43 

+0.20 

0.0035983 

+43.7 

21  18  34.26 

2 

122 

42    7  19.1 

7  17.6 

145.35 

0.30 

.0037024 

43.0 

21  14  38.35 

3 

123 

43    5  26.7 

5  25.1 

145.27 

0.37 

.0038051 

42.5 

21  10  42.45 

4 

124 

44    3  32.2 

3  30.4 

145.19 

0.41 

.0039066 

42.0 

21     6  46.55 

5 

125 

45     1  35.8 

1  33.8 

145.11 

0.42 

.0040069 

41.5 

21     2  50.64 

6 

126 

45  59  37.5 

59  35.4 

145.03 

0.40 

.0041061 

41.0 

20  58  54.73 

7 

127 

46  57  37.4 

57  35.2 

144.95 

0.36 

.0042042 

40.6 

20  54  58.81 

8 

128 

47  55  35.4 

55  33.0 

144.88 

0.29 

.0043014 

40.3 

20  51     2.90 

9 

129 

48  53  31.7 

53  29.1 

144.80 

0.19 

.0043978 

39.9 

20  47     6.99 

10 

130 

49  51  26.3 

51  23.5 

144.73 

+0.07 

.0044934 

39.6 

20  43  11.08 

11 

131 

50  49  19.2 

49  16.3 

144.66 

-0.06 

.0045882 

39.3 

20  39  15.17 

12 

132 

51  47  10.5 

47    7.3 

144.60 

0.20 

.0046823 

39.0 

20  35  19.26 

13 

133 

52  45    0.3 

44  57.1 

144.54 

0.33 

.0047756 

38.7 

20  31  23.35 

14 

134 

53  42  48.8 

42  45.4 

144.49 

0.46 

.0048680 

38.3 

20  27  27.44 

15 

135 

54  40  36.1 

40  32.5 

144.44 

0.57 

.0049594 

37.9 

20  23  31.53 

16 

136 

55  38  22.2 

38  18.5 

144.39 

0.66 

.0050498 

37.4 

20  19  35.62 

17 

137 

56  36    7.1 

36    3.3 

144.34 

0.72 

.0051391 

36.9 

20  15  39.71 

18 

138 

57  33  50.7 

33  46.7 

144.29 

0.75 

.0052272 

36.4 

20  11  43.80 

19 

139 

58  31  33.2 

31  29.0 

144.25 

0.74 

.0053139 

35.8 

20    7  47.88 

20 

140 

59  29  14.7 

29  10.8 

144.21 

0.71 

.0053990 

35.1 

20    3  51.97 

21 

141 

60  26  55.3 

26  50.7 

144.17 

0.65 

.0054823 

34.3 

19  59  56.06 

22 

142 

61  24  34.9 

24  30.1 

144.13 

0.57 

.0055637 

33.4 

19  56    0.15 

23 

143 

62  22  13.5 

22    8.5 

144.09 

0.47 

.0056430 

32.6 

19  52    4.23 

24 

144 

63  19  51.0 

19  45.8 

144.04 

0.35 

.0057203 

31.7 

19  48    8.32 

25 

145 

64  17  27.4 

17  22.2 

144.00 

0.21 

.0057956 

30.8 

19  44  12.41 

26 

146 

65  15    2.8 

14  57.5 

143.95 

'  -0.08 

.0058686 

29.8 

19  40  16.50 

27 

147 

66  12  37.0 

12  31.5 

143^ 

+0.05 

.0059391 

28.9 

19  36  20.59 

28 

148 

67  10    9.9 

10    4.2 

143.85 

0.16 

.0060073 

28.0 

19  32  24.68 

29 

149 

68    7  41.8 

7  35.9 

143.80 

0.26 

.0060733 

27.1 

19  28  28.77 

30 

150 

69    5  12.5 

5    6.4 

143.75 

0.34 

.0061370 

26.1 

19  24  32.86 

31 

151 

70    2  42.0 

2  35.8 

143.70 

0.39 

.0061984 

25.2 

19  20  36.94 

32 

152 

71     0  10.3 

0    3.9 

143.65 

+0.41 

0.0062576 

+24.3 

19  16  41.03 

Naix:  Ago 

rresponds  to  the  itu 

0  eqninox  of  t 

lie  date,  \' 

to  the  m«an 

equinox  of  Jaui 

oaryOd. 

Diff.  for  1  hour. 

— 9».8296 

IT. 
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GREENWICH  MEAN  Tl 

1 

1 

THE  MOON'S 

(IMflDllHBTIlR. 

««"•—  — 

Koou. 

Miilulsht- 

x™. 

ih^" 

llMnlght. 

1 

2 
3 

15  12.5 
15     2.7 
14  55.2 

15     7.3 
14  58.6 
14  53.4 

55  42.3 
55     6.3 
54  38.6 

-i'.G5 
1.34 
0.95 

55  23.3 
54  51.3 
54  38.4 

4 
5 

6 

14  50.3 
14  48.3 
14  49.0 

14  48.9 
14  48.3 
14  50.4 

54  20.7 
54  13.1 

54  15.8 

0.53 
-O.IO 
-fO.33 

54  15.6 
54  13.2 
54  20.9 

7 
8 

d 

14  52.3 

14  56.0 

15  5.6 

14  54.9 

15  1.6 

15    9.9 

54  26.2 

54  49.1 

55  16.6 

0.70 
1.03 
1.27 

54  37.7 

55  2.2 
55  32.7 

10 

11 

13 

J5  14.5 
15  24.0 
15  3a7 

15  19.3 
15  28.9 
15  38.3 

55  49.5 

56  24.6 

57  0.0 

1.43 

J. 48 
1.46 

56    6.9 

56  43.4 

57  17.1 

13 
14 
15 

15  42.8 
15  50.9 
15  57.8 

15  47.0 

15  54.5 

16  0.7 

57  33.5 

58  3.3 
58  28.5 

1.33 
1.15 
0.95 

57  46.9 

58  16.5 
58  39.3 

16 
17 
18 

16    3.3 

16    7.3 
16  10.0 

16     5.5 
16    8.8 
16  10.8 

58  48.7 

59  3.6 
59  13.3 

0.73 
0.51 
0.30 

58  56.8 

59  9.1 
59  16.3 

19 
30 
21 

16  11.3 
16  11.3 
16    9.9 

16  11.5 

16  10.8 
16    8.6 

59  18.3 
59  18.3 
59  12.9 

+0.10 

-o.il 

0.34 

59  18.9 
59  16.2 
59    8.1 

22 
23 
34 

16    6.9 
16    2.1 
16  55.6 

16    4.7 
15  59.1 
15  51.8 

59     1.8 
58  44.4 

58  20.7 

0.59 

0.86 
1.11 

58  53.9 
58  33.3 
58    6.6 

25 
26 
27 

15  47.6 
15  38.3 
15  28.3 

15  43.1 
15  33.3 
15  33.2 

57  51.1 
57  17.0 
56  40.1 

1.33 
1.49 
1.55 

57  34.5 
56  58.7 
56  21.4 

38 
39 
30 

15  1S.3 
15     8.6 
15     0.4 

15  13.3 
15    4.3 
14  56.9 

56    2.9 
55  28.0 
54  57.7 

1.51 
1.37 
1.13 

55  45.0 
55  12.1 
54  45.0 

31 

33 

14  54.0 

14  49.9 

14  51.6 
14  48.9 

54  34.2 
54  19.3 

0.80 
-0.48 

54  35.6 
54  15.4 

7S 


MAT,  1878. 


V. 


• 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

v^ ft 1 

Hoar. 

Kight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Rijcht  Asoendon. 

Diff. 
forlm. 

Diff. 
Cdt  Im. 

THl 

JRSDi 

\Y  1. 

SATURDAY  3. 

h     m      8 

8 

1               0         /          // 

II 

b     m      8 

8 

o°        /        // 

// 

0 

6  32  39.10 

S.3391 

1  N.26  51  33.0 

ojsan 

0 

8  21  sm 

9.1583 

N.24  31  13.7 

5.903 

1 

6  34  59.38 

9.3368 

!     26  51  48.2 

0.189 

1 

8  23  13.27 

9.1536 

24  25  16.2 

6.014 

2 

6  37  19.52 

Q.3345 

'     26  51  54.8 

40.038 

2 

8  25  22.34 

9.1488 

24  19  12.1 

6.194 

3 

6  39  3J).52 

1    9.3390 

!     26  51  52.7 

-0.106 

3 

8  27  31.12 

9.1441 

24  13    1.3 

6.934 

4 

6  41  59;}7 

9.3995 

26  51  42.0 

0.949 

4 

8  29  39.62 

9.1393 

24    6  44.0 

6.349 

5 

6  44  19.06 

9.3968 

26  51  22.8 

0.391 

5 

8  31  47.84 

9.1346 

24    0  20.0 

6.449 

6 

6  46  38.59 

9.3941 

26  50  55.1 

0.533 

6 

8  33  55.78 

9.1999 

23  53  50.1 

6.556 

7 

6  48  57.96 

9JS13 

26  50  18.9 

0.675 

7 

8  36    3.43 

9.1959 

23  47  13.5 

6J63 

8 

6  51  17.16 

9.3184 

26  49  34.1 

0.816 

8 

8  38  10.79 

9.1904 

23  40  30.6 

6.768 

9 

6  53  36.18 

9.3155 

26  48  40.9 

0.957 

9 

8  40  17.87 

9.1156 

23  33  41.4 

6.879 

10 

6  55  55.02 

9J)195 

26  47  39.3 

1.097 

10 

8  42  24.66 

9.1106 

23  26  46.0 

6ir75 

11 

6  58  13.69 

2JM95 

26  46  29.3 

1.936 

11 

8  44  31.16 

9.1060 

23  19  44.4 

7.677 

12 

7    0  32.17 

9.3064 

26  45  11.0 

1.375 

12 

8  46  37.38 

9.1019 

23  12  36.7 

7.179 

13 

7    2  50.46 

9J3(ai 

26  43  44.3 

1.514 

13 

8  48  43.31 

9.0964 

23    5  22.9 

7.980 

14 

7    5    8.55 

9.9998 

26  42    9.4 

1.651 

14 

8  50  48.96 

9.0917 

22  58    3.1 

7J80 

15 

7    7  26.44 

9.9964 

26  40  26.2 

1.788 

15 

8  52  54.32 

9.0870 

22  50  37.3 

7.479 

16 

7    9  44.13 

9.9930 

26  38  34.8 

1.994 

16 

8  54  59.40 

9.0833 

22  43    5.5 

7.577 

17 

7  12    1.61 

9.9895 

26  36  35.3 

9.060 

17 

8  57    4.20 

9.0776 

22  35  27i) 

7.674 

18 

7  14  18.88 

9.9860 

26  34  27.6 

9.196 

18 

8  59    8.71 

9.0799 

22  27  44.6 

7.771 

19 

7  16  35.94 

9.9894 

26  32  11.8 

9.330 

19 

9    1  12.94 

9.0689 

22  19  55.5 

7.867 

30 

7  18  52.78 

9.9787 

26  29  48.0 

9.463 

20 

9    3  16.89 

9.0635 

22  12    0.6 

7J69 

21 

7  21    9.39 

9.9750 

26  27  16.3 

9.585 

21 

9    5  20.56 

9.0588 

22    3  59.9 

8.057 

22 

7  23  25.78 

9J9719 

26  24  36.6 

9.798 

22 

9    7  23.95 

9.0649 

21  55  53.6 

8.150 

23 

7  25  41.94 
FI 

9.9674 
ilDAY 

N.26  21  48.9 
'  2. 

9.860 

23 

9    9  27.06 
SU 

9.0405 
NDA^ 

N.21  47  41.8 

r  4. 

8JM9 

0 

7  27  57.88 

9.9636 

N.26  18  53.3 

9.991 

0 

9  11  29.89 

9.0448 

N.21  39  24.61 

8.333 

1 

7  30  13.58 

9.9597 

26  15  49.9 

3.199 

1 

9  13  32.44 

9.0403 

21  31    1.9 

8.494 

2 

7  32  29.04 

9.9557 

26  12  38.7 

3.959 

2 

9  15  34.72 

9.6058 

21  22  33.7 

8.514 

3 

7  34  44.26 

9.9517 

26    9  19.7 

3.361 

3 

9  17  36.74 

9^13 

21  14    0.1 

8.604 

4 

7  36  59.23 

9.9476 

26    5  53.0 

3.508 

4 

9  19  38.48 

9.0968 

21    5  21.2 

8.699 

5 

7  39  13.96 

9.9435 

26    2  J8.7 

3.635 

5 

9  21  39.95 

9.0993 

20  56  37.1 

8.780 

6 

7  41  28.44 

9.9393 

25  58  36.8 

3.769 

6 

9  23  41.14 

9.0178 

20  47  47.7 

8.866 

7 

7  43  42.67 

9.9350 

25  54  47.3 

3.886 

7 

9  25  42.07 

9.0133 

20  38  53.1 

8.9sa 

8 

7  45  56.65 

9.9307 

25  50  50.3 

4.013 

8 

9  27  42.73 

9.0089 

20  29  53.4 

9.096 

9 

7  48  10.36 

9.9964 

25  46  45.7 

4.138 

9 

9  29  43.13 

9.0045 

20  20  48.7 

9.190 

10 

7  50  23.81 

9.9990 

25  42  33.7 

4.961 

10 

9  31  43.27 

9.0009 

20  11  38.9 

9.904 

11 

7  52  37.00 

9.9177 

25  38  14.4 

4..383 

11 

9  33  43.15 

1JW58 

20    2  24.1 

9.987 

12 

7  54  49i)4 

9.9133 

25  33  47.8 

4.504 

12 

9  35  42.76 

1.9915 

19  53    4.4 

9.369 

13 

7  57    2.61 

9.9088 

25  29  13.9 

4.695 

13 

9  37  42.12 

1.9879 

19  43  39.8 

9.450 

14 

7  59  15.01 

9.9043 

25  24  32.7 

4.746 

14 

9  39  41.23 

1.9899 

19  34  10.4 

9.530 

15 

8     1  27.13 

9.1998 

25  19  44.3 

4.866 

15 

9  41  40.08 

1.9788 

19  24  36.2 

9.609 

16 

8    3  38.98 

9.1953 

25  14  48.8 

4.984 

16 

9  43  38.68 

1.9747 

19  14  57.3 

9.686 

17 

8    5  50.57 

9.1906 

25    9  46.2 

5.109 

17 

9  45  37.04 

1.9706 

19    5  13.7 

9.766 

18 

8    8    1.88 

9.1869 

25    4  36.6 

5.919 

18 

9  47  35.15 

1.9665 

18  55  25.4 

9.844 

19 

8  10  12.91 

9.1816 

24  59  20.0 

5.335 

19 

9  49  33.01 

1.9685 

18  45  32.5 

9.990 

20 

8  12  23.67 

9.1770 

24  53  56.4 

5.450 

20 

9  51  30.64 

1.0585 

18  35  35.1 

9.996 

21 

8  14  34.15 

9.1794 

24  48  25.9 

5JS65 

21 

9  53  28.03 

1.9545 

18  25  33.1 

iQjm 

22 

8  16  44.35 

9.1677 

24  42  48.6 

5.678 

22 

9  55  25.18 

1.9506 

18  15  26.7 

10.144 

23 

8  18  54.27 

9.1630 

24  37    4.5 

6.790 

23 

9  57  22.10 

1.9467 

18    5  15.9 

10.916 

24 

8  21    3.91 

9.1583 

N.24  31  13.7 

5.909 

24 

9  59  18.78 

1.9496 

N.17  55    0.7 

10J869 

VI. 
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T9 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 

Bight  Ascension. 

Diff. 
for  1  ni. 

Declination. 

Diff. 
forlm. 

Honr. 

Right  Ascension. 

Diff. 
for  1  m. 

DedinAtlon. 

Diff. 
for  1  m. 

MC 

>NDA^ 

Y  5. 

WEDNESDAY  7. 

li    m      8 

• 

O         /          // 

It 

h    m      8      1 

8 

O         1          // 

// 

0 

9  59  18.78 

1.9438 

N.17  55    0.7 

10J980 

0 

11  29    6.47 

1.8903 

N.  8  31  29.0 

19JI93 

1 

10    1  15.2:3 

1J)391 

17  44  41.2 

10.361 

1 

11  30  55.65 

1.8199 

8  18  32.5 

19JW1 

2 

10    3  11.46 

1J»54 

17  34  17.4 

10.439 

2 

11  32  44.77 

1.8189 

8    5  33.7 

19.999 

3 

10    5    7.47 

1J»17 

17  23  49.4 

10.509 

3 

11  34  33.83 

1.8179 

7  52  32.7 

13.035 

4 

10    7    3.26 

linso 

17  13  17.2 

10.579 

4 

11  36  22.83 

1.8163 

7  a9  29.5 

13.071 

5 

10    8  58.83 

1JW43 

17    2  40.9 

10.640 

5 

11  38  11.78 

1.8155 

7  26  24.1 

13.106 

6 

10  10  54.17 

1JI907 

16  52    0.4 

10.708 

6 

11  40    0.68 

1.8147 

7  13  16.7 

13.141 

7 

10  12.49.30 

1.9179 

16  41  15.9 

10.775 

7 

11  41  49.54 

1.8140 

7    0    7.2 

13.174 

8 

10  14  44.23 

1J)138 

16  30  27.4 

10.849 

8 

11  43  38.36 

1.8133 

6  46  55.7 

13.907 

9 

10  16  38.96 
10  18  33.48 

1J>104 

16  19  34.9 

10.907 

9 

11  45  27.13 

1.8198 

6  33  42.3 

13.939 

10 

1.9071 

16    8  38.5 

10.979 

10 

11  47  15.87 

1.8193 

6  20  26.9 

13.979 

11 

10  20  27.80 

1.9037 

15  57  38.2 

11.036 

11 

11  49    4.59 

1.8119 

6    7    9.6, 

13.300 

12 

10  22  21.92 

1.9004 

15  46  34.1 

11.100 

12 

11  50  53.30 

1.8115 

5  53  50.4 

13J»4 

13 

10  24  15.85 

1.897S 

15  35  26.2 

11.163 

13 

11  52  41.98 

1.8119 

5  40  29.4 

13.364 

14 

10  26    9.59 

1.8940 

15  24  14.6 

11.996 

14 

11  54  30.64 

1.8109 

5  27    6.7 

13.398 

15 

10  28    3.13 

1.8900 

15  12  59.2 

11.987 

15 

11  56  19.28 

1.61U7 

5  13  42.2 

13.429 

16 

10  29  56.49 

1.8878 

15    1  40.2 

11.347 

16 

11  58    7.J)2 

1.6106 

5    0  16.0 

13.451 

J7 

10  31  49.67 

1.8848 

14  50  17.6 

11.407 

17 

11  59  56.56 

1.8106 

4  46  48.2 

13.479 

18 

10  33  42.67 

1.8819 

14  38  51.4 

11.467 

18 

12    1  45.19 

1.8107 

4  33  18.9 

13.505 

19 

10  35  35.49 

1.8790 

14  27  21.6 

11.596 

19 

12    3  33.83 

1.8108 

4  19  48.0 

13.599 

20 

10  37  28.14 

1.8769 

14  15  48.4 

11.583 

20 

12    5  22.48 

1.8109 

4    6  15.5 

13.554 

21 

10  39  20.63 

1.8734 

14    4  11.8 

11.640 

21 

12    7  11.13 

1.8111 

3  52  41.6 

13.578 

22 

10  41  12ii5 

1.8707 

13  52  31.7 

11.606 

22 

12    8  59.80 

1.8U4 

3  39    6.2 

13.601 

23 

10  43    5.11 

1.8680 

N.13  40  48.3 

11.759 

23 

12  10  48.50 

1.8118, 

N.  3  25  29.5 

13.633 

TUESDAY  6. 


THURSDAY  8. 


0 

10  44  57.10 

1.86M| 

N.13  29    1.51 

11.808 

0 

1 

10  46  48J)4| 

1.8698 

13  17  11.4! 

11.861 

1 

2 

10  48  40.63 

1.8603 

13    5  18.1 

11.914 

2 

3 

10  50  32.17 

1.8578 

12  53  21.7 

11.967 

3 

4 

10  52  23.56 

1.8064 

12  41  22.1 

19.080 

4 

5 

10  54  14.81 

1.8531 

12  29  19.3 

19.079 

5 

6 

10  56    5.93 

1.8508 

12  17  13.4 

19.193 

6 

7 

10  57  5Gm 

1.8486 

12    5    4.5 

19.173 

7 

8 

10  59  47.76 

1.8464 

11  52  52.6 

19J399 

8 

9 

11     1  38.48 

1.8443 

11  40  37.8 

19.970 

9 

10 

11    3  29.08 

1.8493 

11  28  20.1 

19.318 

10 

11 

11    5  19.55 

1.8403 

11  15  59.5 

19.366 

11 

12 

11    7    9.91 

1.8384 

11     3  36.1 

19.414 

12 

13 

11    9    0.16 

1.8365 

10  51    9.9 

19.460 

13 

14 

11  10  50.30 

1.8347 

10  38  41.0 

19.506 

14 

15 

11  12  40.3:3 

1.8330 

10  26    9.3 

19.550 

15 

16 

11  14  30.26 

1.8313 

10  13  34.9 

19.594 

16 

17 

11  16  20.09 

1.8997 

10    0  57.9 

19.638 

17 

18 

11  18    9.82 

1.8381 

9  48  18.4 

19.681 

18 

19 

11  19  59.46 

1.8967 

9  35  3a3 

19.793 

19 

20 

11  21  49.02 

1.8353 

9  22  51.7 

19.765 

20 

21 

11  23  38.50 

1.8940 

9  10    4.6 

19.805 

21 

22 

11  25  27.90 

1.8997 

8  57  15.1 

19.845 

22 

23 

11  27  17.22 

1.8315 

8  44  23.2 

19.684 

23 

24 

1129    6.47 

1    1.8903 

N.  8  31  29.0 

I    19.S93 

24 

12  12 
12  14 
12  16 
12  18 
12  19 
12  21 
12  23 
12  25 
12  27 
12  28 
12  30 
12  32 
12  34 
12  36 
12  38 
12  39 
12  41 
12  43 
12  45 
12  47 
12  49 
12  50 
12  52 
12  54 
12  56 


37.22 

25.97 
14.75 

3.57 
52.43 
41.33 
30.28 
19.28 

8.34 
57.47 
46.66 
35.92; 
25.26 
14.68 

4.18; 
53.76; 
4a4;3i 
33.20; 
23.08, 
13.06 

3.15; 
53.34' 
4;3.65' 
34.09, 
24.65 


1.8193 

1.8198 

1.8134 

1.8141 

1.8148 

1.8155 

1.8163 

1.8173 

1.8183 

1.8194 

1.8905 

1.8317 

1.8330 

1.8343 

1.8^7 

1.8379 

1.8388 

1.8305 

1.6339 

1.8339 

1.6357 

1.8376 

1.8396 

1.8417 

1.8438 


N. 


3 
2 
2 
2 
2 
2 
1 
1 
1 
1 


N. 
S. 


11 

58 
44 
30 
17 
3 
49 
35 
22 
8 
0  54 
0  40 
0  26 
0  12 
0  0 
0  14 
0  28 
0  42 
0  56 


S. 


1 
1 
1 
1 
2 
2 


10 
24 
38 
52 
6 
20 


51.4] 

12.0, 
31.4 
49.5 

6.4 
22.3 
37.1 
50.8 

3.6 
15.4 
26.3 
36.4 
45.7 
54.2 
58.0 
50.81 
44.2| 
38.2| 
32.8 
27.8 
23.2 
19.0 
15.1 
11.4 

8.0 


13.646 
13.667 
13.668 
13.707 
13.796 
13.745 
13.763 
13.780 
13.796 
13.810 
13.825 
13.839 
13.859 
13.864 
13.875 
13.885 
13.895 
13.904 
13.913 
13.990 
13.997 
13.999 
13.937 
13.941 
13.945 


80 
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VII 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Ilour. 


Right  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diir. 
for  1  m. 


0 

1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

n 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


FRIDAY  9. 


li     m      8 

12  56  24.65 
12  58  15.34 


13 
13 
13 
13 
13 


0 
1 
3 
5 

7 


6.17 
57.13 
48.23 
39.48 
30.89 


13  9  25?.45 
13  11  14.17 
13  13  6.06 
13  14  58.12 
13  16  50.35 
13  18  42.74 
13  20  35.32 
13  22  28.09 
13  24  21.05 


13 
13 
13 
13 
13 
13 


26 
28 
30 
31 
33 
35 


14.20 
7.55 
1.11 

54.87 

48.84 
43.03 


13  37  37.44 
13  39  32.07 


S. 


8 

.8438 

.8460 

.8483 

.8506 

.8530 

.8555 

.8580 

.8607 

.8634 

.8668 

.8691 

.8730 

.8749 

.8780 

.8811 

.3843 

.8876 

.8909 

.8943 

.6978 

.9014 

.9050 

.9087 

.91351  S. 


O    I 

2  20 
2  34 
2  48 
1 
15 
29 
43 
57 
11 
25 
39 
53 
7 
21 
35 
49 
2 
16 
6  30 
6  44 
58 
12 
25 
39 


3 
3 
3 
3 
3 
4 
4 
4 
4 
5 
5 
5 
5 
6 
6 


6 
7 
7 
7 


8.0 
4.8 
1.6 
58.5 
55.4 
.52.2 
49.0 
45.6 
42.0 
38.1 
33.9 
29.3 
24.4 
19.0 
13.0 
6.3 
58.9 
50.9 
42.1 
32.5 
21.9 
10.4 
57i) 
44.3 


SATURDAY  10. 


13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  54 
13  56 
13  58 


14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


0 

2 

4 

6 

8 

10 

12 

14 

1(> 

18 


14  20 
14  22 
14  24 
14  26 
14  28 


26.93 
52.02 
17.:35 
12.92 
8.73 
4.79 
1.10 
57.67 
54  50 
51.59 
48.95 
46.59 
44.51 
42.71 
41.19 
39.9(> 
39.02 
38.38 
38.04 
38.00 
38.27 
38.86 
39.76 
40.98 
42.53 


1.9163 
1.9303 
1.9343 
1.9383 
1.9333 
1.9365 
1.9407 
1.9450 
1.9493 
li»538 
1.9584 
1.9630 
1.9677 
1.9794 
1.9771 
1.9830 
1.9869 
1.9919 
1.9969 
8.0030 
3.0072 
3.0135 
8.0178 
3.0331 
8.0965 


S.  7  53  29.6 


7 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

11 

11 

11 

11 

11 

12 

12 

12 

12 

13 

S.13 


7 
20 
34 

48 
1 


42 
56 

9 
23 
38 
50 

3 


13.7 
56.5 
37.9 
17.9 
56.4 

15  33.5 

29  9.0 
42.8 
14.8 
45.0 
13.4 
39.9 

4.4 
26.7 

16  46.9 

30  4.9 
43  20.6 
56  33.9 

9  44.8 
53.1 
58.9 
2.0 
2;3 
59.9 


22 
35 
49 
2 
14 


13.945 
13.947 
13.948 
13.948 
13.948 
13.947 
13.945 
13.943 
13.938 
13.933 
13.988 
13.981 
13.914 
13.905 
13.894 
13.883 
13.878 
13.859 
13.846 
13.833 
13.816 
13.799 
13.783 
13.763 


llour.  Right  Ascension. 


Diff. 
for  Im. 


Declination. 


Diff. 
forlm. 


13.744 
13.784 
13.703 
13.678 
13.654 
13.639 
13.604 
13.577 
13.549 
13Jii9 
13.488 
13.457 
13.435 
13.390 
13.355 
13.318 
13.380 
13.340 
13.801 
13.161 
13.119 
13.075 
13.030 
13.983 
13.935 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

2:3 

24 


SUNDAY  11. 


h  m  s 

14  28  42.53 
14  30  44.40 
14  32  46.60 
14  34  49.13 
14  36  52.00 
14  38  55.21 
14  40  58.76 
14  43  2.66 
14  45  6.91 
14  47  11.51 
14  49  16.46 
14  51  21.77 
14  53  27.45 
14  55  33.49 
14  57  39.90 
14  59  46.67 


15 
15 
15 
15 


1 
4 
6 

8 


53.82 
l.:}5 
9.25 

17.53 


15  10  26.20 
15  12  35.25 
15  14  44.69 
15  16  54.52' 


s 

8.0885 
8.0340 
8.0395 
8.0451 
8.0507 
8U)564 
30)631 
8.0679 
8.0738 
8.0797 
8.0856 
8.0916 
8.C977 
8.1038 
8.1099 
8.1161 
3.1383 
3.1886 
8.1349 
8.1418 
8.1476 
8.1541 
8.1606 
3.1671 


S.13  14 
13  27 
13  40 

13  53 

14  6 
14  19 
14  31 
14  44 

14  56 

15  9 
15  21 
15  34 
15  46 

15  58 

16  10 
16  22 
16  34 
16  46 

16  58 

17  10 
17  22 
17  33 
17  45 

S.17  56 


59.9 
54.6 
46.2 
34.8 
20.3 

2.5 
41.5 
17.1 
49.2) 
17.8 
42.7 

3.9 
21.4 
35.0 
44.6 
50.2 
51.7 
48i) 
41.9 
30.5 
14.(* 
54.1 
29.0 
59.1 


MONDAY  12. 


15  19 
15  21 
15  23 
15  25 
15  27 
15  30 
15  32 
15  34 
15  36 
15  38 
15  41 
15  43 
15  45 
15  47 
15  50 
15  52 
15  54 
15  56 
15  59 


16 
16 
16 
16 


1 
3 
6 

8 


16  10 
16  13 


4.73 
15.34 
26J35 
37.75 
49.55 

1.76 
14.36 
27.36 
40.77 
54.59 

8.81 
2.3.43 
38.46 
53.89 

9.74 
26.00 
42.66 
59.73 
17.21 
35.10 
53.39 
12.09 
31.*>0 
50.71 
10.0*21 


8.1730 

8.1801 

8.18G7 

8.1934 

8.8001 

3.8068 

302135 

3.8803 

8.3369 

3.3336 

3.3404 

3.3471 

8.8538 

8.8606 

8.9674 

8.9743 

8.3611 

8.3879 

8.8947 

8.3015 

8.3083 

8^151 

aJ^318 

2.3883 

8.3353 


S.18 

18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
22 
S.22 


8 
19 
31 
42 
53 

4 
15 
25 


24.5 

45.0 
0.4 
10.7 
15.9 
15.8 
10.3 
59.4 
36  42.9 
47  20.9 
53.1 
19.5 
39.9 
54.3 
2.7 
4.9 
0.8 
50.3 
33.4 
9i) 
39.7 
2.9 
19.3 
28.7 
31.0 


.57 

8 
18 
28 
39 
49 
59 

8 
18 
28 
37 
47 
56 

5 
14 


18.835 

18.886 

18.836 

18.784 

19.731 

13.676 

18.691 

19.564 

19.506 

19.446 

19.385 

19.399 

19.359 

19.194 

19.197 

19J)68 

11.989 

11.918 

11.646 

11.779 

11.686 

110119 

11.541 

11.489 


11J89 

113M 

11J916 

11.130 

110M8 

lOOttS 

10.863 

10.779 

10.680 

10.585 

10.488 

10.389 

10J990 

10.189 

10.087 

9.964 

9.879 

9.779 

9US63 

9.554 

9.443 

9.330 

9J31S 

9.008 

80)79 
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(GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right  Ascenaion.  f  ^"^^ 


Declination. 


Dlff. 
for  1  m. 


0 
1 

2 

3 
4 
5 

G 
7 
8 
9 
10 
11 

13 
14 
15 
16 
J7 
18 
11) 
20 
21 
22 
2:3 


0 

1 

2 

3 

4 

5 

() 

7 

8 

9 

10 

11 

12 

13 

14 

15 

IC 

J7 

18 

19 

20 

21 

22 

2:3 

24 


TUESDAY   1:3. 


k     Di 

1&13 
16  15 
16  17 
16  20 
16  22 
16  24 
16  27 
16  29 
16  3> 
16  34 
1(  Sii 
16  3:) 
16  11 
16  41 
16  4(> 
16  48 
16  51 
16  53 
16  56 

16  58 

17  1 
17  3 
17  6 
17  8 


10.62 
:30.94 
51.66 
12.78 
34.30 
56.21 
18.51, 
41.211 

4.30| 
27.77 
51.6:3 
15.87 
40.49! 

5.49; 
30.8()i 
56.59 
22.69 
49.15 
15.97 
43.14 
10.66 
38.52 

6.72 
35.25i 


S.3353  S.22  14 

2.34S0  22  23 

3J4«7,  22  32 

2U)553  22  40 

2.3619  22  49 

2.9685  22*  57 

2.3750!  23    6 

2.3815  23  14 

2.3880  23  22 

2.3944  23  30 

2.4008  23  38 

2.407J  23  45 

2.4134!  23  53 

2.4196'  24      0 

2.42581  24      7 

2.4319  j  24   15 

2.4380  24  22 

2.4439  24  28 

2.4498  24  35 

2.4556,'  24  42 

2.46141  24  48 

2.4671  24  54 

2.4728  25     0 

2.47831s.  25  6  45.2 


31.0' 

26.2 

14.3 

55.1 

28.5 

54.4 

12.8 

23.6 

26.6 

21.7 

8.9 
48.2 
19.4 
42.4 
57.2 

3.6 

1.0 
51.1 
32.1 

4.4 
27.9 
42.6 
48.4 


WEDNESDAY  14. 


17  11 
17  13 
17  16 
17  18 
17  21 
17  23 
17  26 
17  28 
17  31 
17  33 
17  36 
17  38 
17  41 
17  43 
17  46 
17  48 
17  51 
17  53 
17  56 
17  59 


18 
18 
18 
18 


1 
4 

6 
9 


18  11 


4.12 
33.31 

2.81 
32.<J3 

2.76 
33.18 

3.90 
34.91 

6.20 
37.77 

9.61 
41.70 
14.05 
46.65 
19.49 
52.57i 
25.87 
59.39 
33.12 

7.05 
41.18 
15.50 
49.99 
24.65 
59.47 


2.4838 
2.4891 
2.4944 
2.4995 
2J>046 
2.5095| 
2.5144 
2.5191 
2.5238 
2^283 
2.5327 
2.5370 
2J>412 
2.5453 
2.5493 
2.5531 
2.5568 
2.5603 
2.5638 
2.5672 
2.5704 
2.5734 
2J>763 
2.5790 
2.5815 


S.25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
2() 
26 
26 
26 
26 
26 
26 
26 

S.26 


12  33.0 
18  11.7 
23  41.1 


2J) 
34 
3'^ 
44 
48 
53 
47 
51 
56 
9 
13 
17 
20 


1.2 

12.0 
13.4 
5.4 
47.8 
20.6 
43.6 
56.9 
0.4 
54.2 
38.1 
11.9 
35.6 
23  49.3 
26  52.9 
2J)  46.3 
32  29.5 
35  2.4 
37  25.0 
39  37.3 
41  39.2 
43  30.6 


8.979 

8.860 
-8.740 
8UJ18 
8.494 
8.369 
8.243 
6.115 
7.984 
7.852 
7.720 
7.586 
7.451 
7J14 
7.176 
7.036 
6.895 
6.753 
6.610 
6^65 
6.319 
6.171 
6.022 
5.871 


Honr.jRight  A«cen«ion.l  f^^f^ 


5.720 
5.567 
5.412 
5.357 
5.101 
4.944 
4.786 
4.627 
4.466 
4.304 
4.141 
3.977 
3.813 
3.648 
3.480 
3.311 
3.143 
2.974 
2.805 
3.634 
2.4C3 
2.291 
2.118 
1.944 
1.770 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  15. 


I1  m 

18  11 


18 

18 


14 
17 


18  19 
18  22 
18  24 
18  27 
18  30 
18  32 
18  35 
18  37 
18  40 
18  43 
18  45 
18  48 
18  50 
18  53 
18  56 
18  58 


19 
19 
19 
19 


1 
3 

6 
9 


19  11 


»).47i 
34.44; 

9.56, 
44.82 
20.21! 
55.71 
31.32 

7.02 
42.82 
18.71 
54.67 
30.69 

6.77 
42.90 
19.06 
55.25 
31.47i 

7.(i9 
43.90' 
20.11 
56.31' 
32.491 

8.63: 
44.73 


H 

2.5815 
2.5840 
2.5864 
2J>886 
2.5907 
2.5926 
2.5944 
3.5960 
2.5974 
2.5986 
2.5998 
2.6008 
2.6017 
2.6024 
2.6029 
2.6033 
2.6036 
2.6037 
2.6036' 
2.C033' 
2.6030| 
2.6026 
2.6030; 
2.6012 


S.26  43 
26  45 
26  46 
26  48 
26  49 
26  50 
26  50 
26  51 
26  52 
26  52 
26  52 
26  52 
26  52 
26  51 
26  51 
26  50 
26  49 
26  48 
26  46 
26  45 
26  43 
26  41 
26  39 

S.26  37 


30.6 
11.6 
42.1 

2.0 
11.4 
10.2 
58.5 
36.2 

3.1 
19.3 
24.9 
19.8 

4.0 
37.5 

0.2 
12.1 
13.3 

3.8 
43.6 
12.6, 
30.9: 
38.4! 
35.2 
21.3; 


FRIDAY  16. 


19  14 
19  16 
19  19 
19  22 
19*24 
19  27 
19  29 
19  32 
19  35 
19  37 
19  40 
19  42 
19  45 
19  48 
19  50 
19  53 
19  55 

19  58 

20  0 


20 
20 
20 
20 


3 

5 

8 

11 


20  13 
20  16 


20.771 
56.75i 
32.6/1 

8.51 
44.27 
19.92 
55.47 
30.91 

6.24 
41.44 
16.51 
51.44 
26.21; 

0.83! 
35.29 

9.57 
43.67 
17.59 
51.32 
24.85 
58.18 
31.29 

4.18^ 
36.851 

9.30: 


2.6001 

S.5DT9 

2.5965J 

2J>950: 

2.59331 

2.59161 

2.5897, 

2.5877; 

2JS855 

2.5832 

2.58081 

2.5783, 

2.5756| 

2.5727 1 

2.5698 

2.5668' 

2.5636 

2.5604 

2.5570 

2.5535 

2.5499 

2.5463 

2.5425 

3.5387 


S.26  34 
26  32 
26  29 
26  26 
26-23 
2()  20 
26  16 
26  13 
26 
26 
26 


25  56 
25  52 
25  47 
25  42 
25  37 
25  32 
25  27 
25  21 
25  15 


25 
25 


9 
3 


24  57 

24  51 

S.24  44 


56.8 
21.6 
35.7 
39.1 
31.9 
14.2 
45.9 

7.0 
17.6 
17.8 

7.5 
46.8 
15.8 
34.4 
42.7 
40.8 
28.7 

6.5 
34.1 
51.7 
59.3 
56.9 
44.6 
22.5 
50.7 


// 

1.770 
1.595 
1.420 
1.245 
1.069 
0.898 
0.717 
0.539 
0.361 
0.183 
-0.005 
+0.174 
0.353 
0.533 
0.712 
0.891 
1.070 
1.248 
1.427 
1.606 
1.785 
1.964 
2.142 
9.330 


9.498 

2.676 

2.854 

3.031 

3.208 

3..384 

3.560 

3.735 

3.910 

4.064 

4.258 

4.431 

4.604 

4.776 

4.947 

5.117 

5.287 

5.455 

5.693 

5.790 

5.957 

6.183 

6.286. 

6.449 

6.6iSL 
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IX. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aflcension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  AsconHion. 

DifT. 
for  1  m. 

Declination. 

Diff. 
for  1  ni. 

SAT 

UKDA 

.Y  17. 

MONDAY  19. 

h    m      8 

a 

0,1         II 

// 

h    in      8 

8 

0        1        n 

II 

0 

20  16    9.30 

9.5387 

S.24  44  50.7 

6.619 

0 

22  12  27.99 

9.9987 

S.  16  43  37.7 

19.904 

1 

20  18  41.51 

9.5348 

24  38    9.1 

6.773 

1 

22  14  45.76 

9.9937 

16  30  40.6 

19.999 

2 

20  21  13.48 

9JV308 

24  31  17.9 

6.934 

2 

22  17    3.24 

9.9867 

16  17  37.8 

13.093 

3 

20  23  45.21 

9.5966 

24  24  17.0 

7.094 

3 

22  19  20.41 

9.9838 

16    4  29.4 

13.185 

4 

20  26  16.69 

9.5994 

24  17    asi 

7.959 

4 

22  21  37.29 

9.9789 

15  51  15.5 

13.976 

5 

20  28  47.91 

9.5181 

24    9  46.8 

7.408 

5 

22  23  53.88 

9.9740 

15  37  56J2 

]3J«5j 

6 

20  31  18.86 

9.5137 

24    2  17.() 

7.564 

6 

22  26  10.17 

9.9691 

15  24  31.7 

13.453 

7 

20  33  49.55 

9.5099 

23  54  »).l 

7.719 

7 

22  28  26.17 

9.9643 

15  11     1.9 

13.539 

8 

20  36  19.98 

9.5047 

23  46  51.3 

7.873 

8 

22  30  41.89 

9J9596 

14  57  27.0 

13.693 

9 

20  38  50.13 

9.5001 

23  38  54.3 

8.096 

9 

22  32  57.33 

9.9549 

14  43  47.1 

13.706 

10 

20  41  20.01 

9.4955 

23  30  48.2 

8.178 

10 

22  35  12.49 

9.9503 

14  30    2.2 

13.787 

11 

20  43  49.60 

9.4908 

23  22  33.0 

8.398 

11 

22  37  27.37 

9.9457 

14  16  12.5 

13.867 

12 

20  46  18.91 

9.4861 

23  14    8.9 

8.477 

12 

22  39  41.98 

9.9411 

14    2  18.0 

13.946 

13 

20  48  47.93 

9.4813 

23    5  35.9 

8.694 

13 

22  41  56^31 

9.3366 

13  48  18.8 

14.094 

14 

20  51  16.66 

9.4764 

22  56  54.1 

8.770 

14 

22  44  10.38 

9.9399 

13  34  15.1 

14.099 

15 

20  53  45.09 

9.4714 

22  48    3.5 

8.915 

15 

22  46  24.19 

9.9^9 

13  20    7.0 

14.179 

16 

20  56  13.2;i 

9.4664 

22  39    4.3 

9.059 

16 

22  48  37.74 

9.9936 

13    5  54.5 

14.943 

17 

20  58  4J.07 

9.4614 

22  29  56.5 

9.901 

17 

22  50  51.03 

9.9104 

12  51  37.7 

14.314  1 

18 

21    1    8.60 

9.4564 

22  20  40.1 

9JM9 

18 

22  53    4.06 

9J2159 

12  37  16.7 

14.384 

19 

21    3  35.83 

9.4513 

22  11  15.3 

9.489 

19 

22  55  16.84 

9.9110 

12  22  51.6 

14.451 

20 

21    6    2.75 

9.4469 

22    1  42.2 

9i»0 

20 

22  57  29.38 

9.9070 

12    8  22.5 

14.518 

21 

21    8  29.37 

9.4410 

21  .52    0.9 

9.756 

21 

22  59  41.68 

9.9030 

11  53  49.4 

14.583 

22 

21  10  55.67 

9.4358 

21  42  11.4 

9.809 

22 

23    1  53.74 

9.1990 

11  39  12.5 

44.646 

23 

21  13  21.66 

9.4305 

S.21  32  13.8 

10U)97 

23 

23    4    5.56 

9.1951 

S.11  24  31.9 

14.707 

SU 

NDAl 

'  18. 

TUE 

]snA^ 

f  20. 

0 

21  15  47.33 

9.4959 

S.21  22    8.1 

10.160 

0 

23    6  17.15 

9.1913 

S.11    9  47.6 

14.767 

1 

21  18  12.69 

9.4199 

21  11  54.5 

10.991 

1 

23    8  28.52 

9.1876 

10  54  59.7 

14.895  I 

2 

21  20  37.73 

9.4146 

21     1  33.1 

10.491 

2 

23  10  39.66 

9.1839 

10  40    8.4 

14.881 

3 

21  23    2.45 

9.4093 

20  51    4.0 

10.549 

3 

23  12  50.58 

9.1809 

10  25  13.8 

lAJm 

4 

21  25  26.86 

9.4040 

20  40  27.2 

10.676 

4 

23  15    1.29 

9.1767 

10  10  15.9 

14.999 

5 

21  27  50.94 

9.3087 

20  29  42.9 

10.801 

5 

23  17  11.79 

9.1733 

9  55  14.8 

15.045 

0 

21  30  14.70 

9.3934 

20  18  50.9 

10.996 

6 

23  19  22.0i) 

9.1699 

9  40  10.5 

15.006 

7 

21  32  38.14 

9.3881 

20    7  51.6 

11.049 

7 

23  21  32.18 

9.1666 

9  25    3.2 

15.146 

8 

21  35    1.27 

9.3897 

19  56  45.0 

11.171 

8 

23  23  42.08 

9.16:« 

9    9  53.0 

15.194 

9 

21  37  24.07 

9J774 

19  45  31.1 

11.991 

9 

23  25  51.78 

9.1601 

8  54  40.0 

15.939 

10 

21  a9  46.55 

9J790 

19  34  lO.l 

11.409 

10 

213  28     1.21) 

9.1570 

8  39  24.2 

15.984 

n 

21  42    8.71 

9.3666 

19  22  42.1 

11.595 

11 

2:3  30  10.62 

9.1540 

8  24    5.8 

15.397 

12 

21  44  30.55 

9.3613 

19  11    7.1 

11.640 

12 

23  32  19.77 

9.1511 

8    8  44.9 

15.369 

13 

21  46  52.07 

9.3560 

18  59  25.2 

11.754 

13 

23  34  28.75 

9.1489 

7  53  21.5 

15.410 

14 

21  49  13.28 

9.3507 

18  47  36.6 

11.866 

14 

23  36  37.56 

9.1453 

7  37  55.7 

15.450 

15 

21  51  34.16 

9.3454 

18  35  41.3 

11.976 

15 

23  38  46.19 

9.1496 

7  22  27.5 

15.488 

16 

2i  53  54.72 

9.3401 

18  23  39.4 

19.085 

16 

23  40  54.66 

9.1400 

7    6  57.1 

15.SM 

17 

21  56  14.97 

9.3348 

18  11  31.0 

19.199 

17 

23  43    2.98 

9.1374 

6  51  24.7 

15.558 

18 

21  58  34.91 

9.3996 

17  59  16.2 

19.999 

18 

23  45  11.15 

9.1349 

6  35  50.2 

15.591 

19 

22    0  54.513 

9.3944 

17  46  55.1 

19.404 

19 

23  47  19.17 

9.1395 

6  20  13.7 

15.693 
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22    3  13.84 

9.3193 
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19.507 
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15.653 
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15.681 

22 
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22 

23  5:3  42.38 
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24 
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S.  5    1  45.5 

15.760 

1 
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GREENWICH  .MEAN  TIME. 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Asoension. 

Dlff. 
forlm. 

Declination. 

Biff, 
for  1  m. 
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forlm. 
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Difll 
for  1  m. 
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3 
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4 
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4 
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15.888 
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10 

2    0  10.88 
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15.931 

11 
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12 
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12 
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13 
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13 
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14 
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14 
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21 
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21 
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22 
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3 

2  36  49.96 

9.1795 
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9.0977 

3  10  57.0 
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13 
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13 
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14 

1  17  51.17 

9.1096 

5    0  56.9 
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14 
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9.9149 
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15 
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15 
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16 
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9.1046 
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16 
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17 
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3  14  20.40 

2.9343 

17  43    8.5 

11.954 

21 
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3.1106 
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21 
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32 
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22 

3  18  48.92 
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23 
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23 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declinatioii. 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 
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N.25  20    8.6 
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11.901 

3 

5  21  46.85 
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6 
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9.9713 
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7 
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11 
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9.3813 
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12 
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12 
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9.3614 
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13 
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9.9909 
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13 

5  45  34.77 

9.3613 

26  15  34.7 
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14 
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9.9941 
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14 
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9.3811 
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3.140 
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18 

5  57  28.94 

9.3796 
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1.638 

1 

4  20  31.29 

9.3971 

22  41  42.9 
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4 
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6  23  36.12 

9.3673 
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7.954 

10 

6  35  24.97 

9.3578 

26  51  33.7 

0.149 

11 

4  43  55.31 

9.3518 

23  59  47.9 
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14 
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14 
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22 
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22 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rigfa  t  Aseeudou. 

Diff. 
fop  1  ni. 

Declination. 

Diff. 
for  1  m. 
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Kight  Ascension. 
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for  1  m. 
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21  39  42.2 

8.387 

9 

7  28  54.13 

2.2858 

26  17  10.5 

3.087 

9 

9  13  14.69 

2.0540 

21  3L  16.2 

8.478 

10 

7  31  11.16 

3.2816 

26  14    1.3 

3.820 

10 

9  15  17.79 

2.0490 

21  22  44.8 

8.567 

11 

7  33  27.95! 

2J2778I 

26  10  44.1 

3.352 

11 

9  17  20.59 

2.0441 

21  14    8.1 

8.655 

12 

7  35  44.50 

2.2737 

26    7  19.0 

3.484 

12 

9  19  23.08 

2.0392 

21    5  26.2 

8.743 

13 

7  38    0.80, 

2.2695 

26    3  46.0 

3.615 

13 

9  21  25.28 

2.0343 

20  56  39.0 

8.830 

14 

7  40  16.84 

2.3652 

26    0    5.3 

3.744 

14 

9  23  27.19 

2.0394 

20  47  46.6 

8.917 

15 

7  42  32.62 

2J9606 

25  56  16.8 

3.872 

15 

9  25  28.81 

2.0246 

20  38  48.9 

9.003 

16 

7  44  48.14 

8.3564 

25  52  20.6 

4.000 

16 

9  27  30.14 

2.0198 

20  29  46.1 

9.087 

17 

7  47    3.39 

9.8520 

25  48  16.8 

4.127 

17 

9  29  31.18 

2.0150 

20  20  38.4 

9.170 

18 

7  49  18.37 

3.2475 

25  44    5.3 

4.354 

18 

9  31  31.94 

2.0103 

20  11  25.8 

9.853 

19 

7  51  33.09 

2.2430 

25  39  46.3 

4.379 

19 

9  33  32.41 

2.0054 

20    2    8.2 

9.334 

30 

7  53  47.53 

2.2384 

25  35  19.8 

4.504 

20 

9  35  32.60 

9.0007 

19  52  45.7 

9.415 

21 

7  56    1.70 

9.3:138 

25  30  45.8 

4.626 

21 

9  37  32.50 

1.996\ 

19  43  18.3 

9.495 

22 

7  58  15.59 

9.Sfi291 

25  26    4.4 

4.751 

22 

9  39  32.12 

lJ»i5 

19  33  46.2 

9.574 

23 

8    0  29.20 

9.2244 

N.25  21  15.7 

4.873 

23 

9  41  31.47 

1J)869 

N.19  24    9.4 

9.653 

FR 

IDAY 

30. 

SUND. 

AY,  JUNE  1. 

0 

1 

8    2  42..52I 
8    4  55.56 

9.2197 
9.2149 

NJJ5  16  19.7 

25  11  ia4 

4.995 
5.115 

0 

9  43  30.56 

1.98B3 

N.19  14  27.9 

1     9.730 

2 

8    7    8.31 

2.2101 

25    6    6.0 

5JS34 

3 

8    9  20.77 

2.2053 

25    0  48.4 

5J»2 

4 

8  11  32i>4 

2.2004 

24  55  23.7 

5.470 

5 

8  13  44.82 

2.1955 

24  49  52.0 

5.586 

PHASES 

OF  THE  MOON. 

6 
7 

8 

8  15  56.40 
8  18    7.69 
8  20  18.68 

9.1906 

24  44  13.3 
24  38  27.7 
24  32  a5.3 

5.702 

2.1657 
2.1807 

5.617 
5.931 

d      h     I 

.     4    0  33 
.  11  23  17 

9 
10 
11 

8  22  29.36 
8  24  39.75 
8  26  49.84 

2.1757 
2.1707 
2.1657 

24  26  36.0 
24  20  30.0 
24  14  17.3 

6.044 
6.156 
6.267 

3)   First  Qua 
0   Full  Moor 

rter, . 

I,.     . 

.2 

.8 

12 

8  28  59.63 

2.1607 

24    7  57.9 

6.378 

(C   Last  Quai 

*ter,  . 

.  18  23     0.4         1 

13 

8  31    9.12 

2.1556 

24    1  31.9 

6.487 

0   New  Moo] 

n,      . 

.  25  21  20 

-5 

14 

8  33  18.30 

9.1506 

23  54  59.4 

6.595 

15 

8  35  27.17 

9.1454 

23  48  20.5 

6.702 

16 

8  37  35.74 

2.1409 

23  41  35.2 

6.808 

d      L 

h 

17 

8  39  44.01 

9.13S2 

23  34  4:i5 

6J>14 

<£  Apogee,. 
<C  Perigee,. 

.     . 

5     5.5 

18 
19 

8  41  51.97 
8  43  59.62 

2.1301 
9.1250 

23  27  45.4 
23  20  41.1 

7.019 
7.123 

.     ■ 

.     .    19  12.2 

20 

8  46    6.97 

2.1199 

23  13  30.6 

7.236 

21 

8  48  14.01 

9.1148 

23    6  14.0 

7.327 

22 

8  50  20.74 

9.1097 

22  58  51.3 

7.428 

23 

8  52  27.17 

9.1046 

22  51  22.6 

7.528 

24 

8  54  33.29 

9.0995 

N.22  43  47.9 

7.688 

86 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Star's  Kama 

P.L. 

P.L. 

P.L. 

P.L. 

o| 

and 

Noon. 

of 

lllb. 

of 

VP» 

of 

IXh. 

of 

1^ 

1 

Position. 

Diff. 

Diff. 

Biff. 

nut 

Sun 

W. 

O           /        /I 

56  13  15 

3183 

O           /        If 

57  39  44 

3198 

O           1        ti 

59    5  55 

3213 

O           /        // 

60  31  50 

3396 

Jupiter 

K 

44  30    5 

3871 

42  57    9 

2887 

41  24  33 

2901 

39  52  16 

2917 

Reimlus 

E. 

50  49  52 

2858 

49  16  39 

2873 

47  43  46 

8688 

46  11  12 

9903 

Spica 
Mars 

E. 

104  52  37 

3848 

103  19  12 

2869 

101  46    5 

8876 

100  13  15 

9888 

■ 

E. 

118  30  50 

2707 

116  54  20 

2721 

115  18    8 

8734 

113  42  13 

9746 

2 

Sun 

W. 

67  37  23 

3391 

69    1  45 

3303 

70  25  53 

3314 

71  49  48 

3»5 

Jupiter 

E. 

32  15  37 

2991 

30  45  13 

3006 

29  15    8 

3032 

27  45  22 

3038 

Regius 

Spica 

Mars 

E. 

38  32  54 

2973 

37    2    8 

3987 

35  31  39 

3001 

34    1  28 

3015 

E. 

92  33    2 

2946 

91     1  44 

9959 

89  30  40 

2969 

87  59  49 

2979 

E. 

]05  46  40 

3805 

104  12  19 

8816 

102  36  12 

8837 

101    4  19 

2836 

3 

Sun 

W. 

78  46  25 

3373 

80    9  12 

3381 

81  31  50 

3389 

82  54  19 

3396 

Spica 
Mars 

E. 

80  28  33 

3025 

78  58  51 

3033 

77  29  18 

3039 

75  59  54 

J047 

E. 

93  17  53 

2880 

91  45    9 

2887 

90  12  34 

9894 

88  40    8 

9901 

4 

Sun 

W. 

89  44  56 

3424 

91    6  45 

3428 

92  28  30 

3431 

93  50  11 

3435 

Pollux 

W. 

22  16    4 

3078 

23  44  41 

3079 

25  13  16 

9080 

26  41  50 

9081 

Spica 
Mars 

E. 

68  34  51 

3073 

67    6    9 

3078 

65  37  32 

9081 

64    8  59 

9085 

E. 

80  59  54 

3927 

79  28  10 

2931 

77  56  30 

8935 

76  24  55 

2938 

Antares 

E. 

114  27  32 

3065 

112  58  39 

3068 

111  29  50 

9071     110     1      5 

3073 

5 

Sun 

W. 

100  37  56 

3441 

101  59  26 

8441 

103  20  56 

9440 

104  42  2/ 

3499 

Pollux 

W. 

34    4  27 

3082 

35  32  58 

3083 

37    1  30 

9060 

38  30    4 

9078 

Spica 

E. 

56  47  10 

3095 

55  18  54 

3096 

53  50  39 

9096 

52  22  24 

3096 

Mars 

E. 

68  47  43 

2945 

67  16  21 

2946 

65  45    0 

8945 

64  13  36 

9944 

Antares 

E. 

102  37  55 

3079 

101    9  20 

3079 

99  40  45 

9079 

98  12  10 

9078 

6 

Sun 

W. 

111  30  32 

3436 

112  52  19 

3432 

114  14  11 

3417 

115  36    6 

9419 

Pollux 

W. 

45  53  33 

3065 

47  22  26 

3060 

48  51  24 

3056 

50  20  28 

9051 

spica 
Mars 

E. 

45    0  59 

3090 

43  32  37 

3068 

42    4  13 

9086 

40  35  46 

9083 

E. 

56  36  22 

3934 

55    4  46 

2930 

53  33    5 

8937 

52    1  20 

2983 

Antares 

E. 

90  48  41 

3065 

89  19  49 

3061 

87  50  52 

3057 

86  21  50 

9053 

7 

Sun 

W. 

122  27  31 

3380 

123  50  10 

3373 

125  12  58 

3365 

126  35  55 

3356 

Pollux 

W. 

57  47  27 

9021 

59  17  14 

3014 

60  47  10 

3006 

62  17  15 

2999 

Jupiter 

W. 

27  40    7 

3090 

29    829 

3078 

30  37    5 

9067 

32    5  55 

9056 

Re^ulus 

Spica 

Mars 

W. 

21  52  27 

3121 

23  20  11 

3103 

24  48  17 

9086 

26  16  44 

3069 

E. 

33  12  45 

3070 

31  43  59 

3069 

30  15  11 

9067 

28  46  21 

3065 

E. 

44  21    6 

2897 

42  48  43 

8890 

41  16  n 

8883 

39  43  30 

8876 

Antares 

E. 

78  55    6 

3023 

77  25  22 

3017 

75  55  30 

9009 

74  25  29 

9009 

8 

Pollux 

W. 

69  50  13 

8954 

71  21  23 

9946 

»72  52  44 

8935 

74  24  18 

9996 

Jupiter 

W. 

39  33  28 

3001 

4L    3  39 

9990 

42  34    4 

8980 

44    4  42 

9966 

Regulus 

W. 

33  43  38 

2999 

35  13  52 

8966 

36  44  22 

9979 

38  15    8 

9961 

Mars 

E. 

31  57  46 

2838 

30  24    7 

8839 

28  50  17 

8831 

27  16  16 

9611 

Antares 

E. 

66  52  56 

9960 

65  21  53 

8950 

63  50  38 

8941 

62  19  11 

8931 

Satum 

E. 

121    1  27 

2973 

119  30  40 

9963 

117  59  41 

9953 

116  28  29 

9942 

9 

PoUux 

W. 

82    522 

2873 

83  38  16 

9861 

85  11  25 

8850 

86  44  48 

9638 

Jupiter 

W. 

51  41  30 

8911 

53  13  35 

9898 

54  45  56 

8687 

56  18  32 

9875 

Regulus 

W. 

45  52  56 

9898 

47  25  18 

8886 

48  57  55 

8873 

50  30  48 

2860 

Antares 

E. 

54  38  47 

2880 

53    6    2 

8869 

51  33    4 

8659 

49  59  52 

9848 

a  Aquilae 

E. 

102  15  21 

3730 

100  59    6 

3710 

99  42  30 

9692 

98  25  34 

9673 

Saturn 

E. 

106  49    5 

9887 

107  16  29 

8876 

105  43  39 

8864 

104  10  34 

9658  i 

XIV. 


MAY,  1878. 


H7 


GKEENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

XV&. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

of 

XVIflh 

of 

XXP». 

of 

1 

PoBition. 

^7 

Diff. 

Diflf. 

Diff. 

Diff. 

Sun 

W. 

O           /         // 

61  57  28 

3940 

O           /         // 

63  22  50 

3953 

O           /        // 

64  47  56 

3966 

O           1         It 

66  12  47 

3979 

Jupiter 

E. 

38  20  19 

1     Stt39 

36  48  41 

1     9946 

35  17  21 

9969 

33  46  20 

9976 

Re^ulus 

E. 

44  3d  56 

S916 

43    6  58 

9931 

41  35  19 

9946 

40    3  58 

9959 

Spica 
Mars 

E. 

98  40  41 

SDOl 

97    8  23 

9913 

95  36  21 

9995 

94    4  34 

9937 

E. 

112    6  34 

3759 

110  31  12 

9771 

108  56    6 

9789 

107  21  15 

9795 

2 

Sun 

W. 

73  13  31 

'SK» 

74  37    1 

3345 

76    0  20 

3355 

77  23  28 

3365 

Jupiter 

E. 

26  15  56 

3054 

24  46  50 

3071 

23  18    5 

3089 

21  49  42 

3107 

Regulus 

E. 

32  31  34 

3030 

31     1  58 

3044 

29  32  40 

3059 

28    3  39 

3073 

Spica 

E. 

86  29  10 

2989 

84  58  44 

9996 

83  28  29 

3008 

81  58  26 

3016 

1  Mars 

E. 

99  30  38 

S845 

97  57    9 

9855 

96  23  52 

9864 

94  50  47 

9873 

8     ScN 

W. 

84  16  41 

3403 

85  38  54 

3409 

87    1    0 

3414 

88  23    1 

3419 

Spica 
Mars 

E. 

74  30  39 

3053 

73    1  32 

3050 

71  32  32 

3064 

70    3  38 

3069 

E. 

87    7  51 

9906 

85  35  42 

9913 

84    3  40 

9918 

82  3]  44 

9993 

4     Sun 

W. 

95  11  48 

3437 

96  33  23 

3439 

97  54  55 

3440 

99  16  26 

3441 

Pollux 

W. 

28  10  23 

3083 

29  38  55 

3089 

31    7  26 

3089 

32  35  57 

3083 

Spica 
Mars 

E. 

62  40  31 

3088 

61  12    7 

3091 

59  43  46 

3092 

58  15  27 

3094 

E. 

74  53  24 

9940 

73  21  56 

9949 

71  50  30 

9943 

70  19    6 

9944 

Antares 

E. 

108  32  23 

3076 

107    3  44 

3077 

105  35    6 

3078 

104    6  30 

3079 

5     Sun 

W. 

106    3  59 

3438 

107  25  33 

3436 

108  47    9 

3439 

110    8  49 

3430 

PoUux      . 

W. 

39  58  40 

3076 

41  27  19 

3074 

42  56    0 

3079 

44  24  44 

3068 

Spica 

E. 

50  54    9 

3096 

49  25  54 

3094 

47  57  37 

3003 

46  29  19 

3091 

Mars 

E. 

62  42  15 

9949 

61  10  50 

9941 

59  39  23 

9U39 

58    7  54 

9937 

Antai-es 

E. 

96  43  33 

3076 

95  14  54 

3074 

93  46  13 

3072 

92  17  29 

3069 

6     Sun 

W. 

116  58  11 

3407 

118  20  20 

3400 

119  42  36 

3393 

121    5    0 

3387 

Pollux 

W. 

51  49  38 

3045 

53  18  55 

3040 

54  48  18 

3034 

56  17  48 

3097 

Spica 

E. 

39    7  16 

3081 

37  38  43 

3078 

36  10    7 

3076 

34  41  28 

3073 

Mars 

E. 

50  29  30 

9918 

48  57  34 

9919 

47  25  31 

9906 

45  53  22 

9909 

Antares 

E. 

84  52  43 

3048 

83  23  30 

3049 

81  54    9 

30S6 

80  24  41 

3030 

7 

Sun 

W. 

127  59    2 

3347 

129  22  19 

3338 

130  45  46 

3339 

132    9  24 

3319 

PoUux 

W. 

63  47  29 

9990 

65  17  54 

9989 

(i6  48  29 

2973 

68  19  J5 

9964 

Jupiter 

W. 

33  34  59 

3045 

35    4  16 

3034 

36  33  47 

3033 

38    3  31 

3013 

Regulus 

W. 

27  45  31 

3054 

29  14  37 

3040 

30  44    0 

3096 

32  13  41 

3013 

Spica 

E. 

27  17  29 

3065 

25  48  36 

3066 

24  19  45 

3068 

22  50  56 

3073 

Mars 

E. 

38  10  40 

9869 

36  37  41 

9869 

35    4  a3 

9854 

33  31  15 

9845 

Antares 

E. 

72  55  19 

9994 

71  24  59 

9986 

69  54  29 

9977 

68  23  48 

9969 

8 

PoUux 

W. 

75  56    4 

9916 

77  28    3 

9905 

79    0  16 

9894 

80  32  42 

9883 

Jupiter 

W. 

45  35  35 

9957 

47    6  42 

9945 

48  38    4 

9934 

50    9  40 

9923 

ReguluH 

W. 

39  46  10 

9948 

41  17  28 

9035 

42  49    2 

9994 

44  20  5i 

9911 

Mars 

E. 

25  42    3 

9809 

24    7  38 

9794 

22  33    2 

9786 

20  58  16 

9779 

Antares 

E. 

60  47  32 

9991 

59  15  40 

9919 

57  4;?  36 

9901 

56  11  18 

2891 

Saturn 

E. 

114  57    4 

9931 

113  25  25 

9991 

111  5.3  33 

9909 

110  21  26 

9898 

9 

PoUux 

W. 

88  18  26 

9897 

89  52  19 

9815 

91  26  27 

9804 

93    0  50 

9703 

Jupiter 

W. 

57  51  23 

9863 

59  24  29 

9851 

60  57  51 

9838 

6-^  31  29 

9836 

Regulus 

W. 

52    3  58 

9648 

53  37  24 

9835 

55  11    6 

9833 

56  45    5 

9810 

Antares 

E. 

48  26  26 

9837 

46  52  46 

9896 

45  J 8  52 

9815 

4:3  44  43 

3804 

a  AquUw 

E. 

97    8  18 

3656 

95  50  44 

3639 

94  32  52 

3634 

93  14  44 

3610 

Saturn 

E. 

102  37  13 

9840 

101    3  37 

9838 

99  29  46 

9S17 

97  55  40 

1     9805 

88 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

9 

star's  Kama 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

IJlh. 

of 

VP»- 

of 

IXh- 

of 

1^ 

i  10 

Position. 

Diff. 
S8I5 

O           /         // 

65  39  32 

Diflf. 

Diff. 

Diff. 

Jupiter 

W. 

O           /         /' 

64    5  23 

9809 

o       /     // 

67  13  57 

9790 

68  48  38 

2778 

Regulus 

W. 

58  19  20 

2798 

59  53  51 

2785 

61  28  39 

9772 

63    3  43 

9760 

1 

Antares 

E. 

42  10  20 

9793 

40  35  43 

9782 

39    0  52 

9779 

37  25  47 

9760 

a  Aquilae 

E. 

91  »>  20 

3596 

90  37  42 

3584 

89  18  50 

3573 

87  59  46 

3563 

Saturu 

E. 

9G  21  18 

979J2 

94  46  40 

9780 

93  11  46 

9769 

91  36  37 

9756 

11 

Jupiter 

W. 

76  46    3 

8717 

78  22  20 

2705 

79  58  53 

9694 

81  35  41 

9683 

Regulus 

W. 

71     3  11 

9698 

72  39  53 

2686 

74  16  52 

9674 

75  54    7 

9663 

SlHca 

W. 

17  23    4 

S845 

18  56  33 

9810 

20  30  48 

9779 

22    5  44 

9751 

Antares 

E. 

29  26  5() 

9712 

27  50  32 

9704 

26  13  57 

96P6 

24  37  12 

9690 

a  Aquilffi 

E. 

81  21  58 

3527 

80    2    4 

35S4 

78  42    6 

3529 

77  22    6 

3593 

Saturn 

E. 

83  36  52 

2696 

82    0    7 

2685 

80  23    7 

9673 

78  45  51 

9669 

12 

Jupiter 

W. 

89  43  34 

9626 

91  21  54 

9615 

93    029 

9604 

94  39  18 

9594 

Regulus 

W. 

84    4  16 

2605 

85  43    4 

9594 

87  22    7 

9584 

89    1  24 

2573 

Spica 

W. 

30    8  20 

9649 

31  46    9 

263:j 

a3  24  19 

2616 

35    2  50 

9603 

Mars 

W. 

20    3  13 

9502 

21  44  23 

9490 

23  25  50 

9478 

25    7  34 

9467 

Saturn 

E. 

70  35  43 

9607 

(58  56  57 

2596 

67  17  56 

9585 

65  38  41 

9575 

a  Aquilse 

E. 

70  42  36 

3545 

69  23    1 

ansd 

68    3  38 

3567 

66  44  28 

3588 

Fomalhaut 

E. 

99  19  38 

9763 

97  44  22 

2751 

96    8  50 

9739 

94  a3    2 

2798 

13 

Spica 

W. 

43  20    5 

9540 

45    0  23 

9529 

46  40  56 

9517 

48  21  45 

9507 

Mars 

W. 

a3  39  56 

9417 

a5  23    6 

9408 

37    6  30 

3399 

38  50    6 

9390 

Saturn 

E. 

57  19    3 

9599 

55  ;38  30 

9590 

53  57  44 

95J1 

52  16  46 

9503 

a  Aquilffi 

E. 

60  13  40 

3700 

58  56  5;3 

3735 

57  40  43 

3773 

56  25  13 

3816 

Fomalhaut 

E. 

86  30  29 

S678 

84  53  20 

9669 

83  15  59 

9661 

81  38  27 

9654 

a  Pegasi 

E. 

105  42  17 

2934 

104  10  41 

9016 

102  38  45 

9903 

101    6  30 

9669 

14 

Spica 

W. 

56  49  17 

9460 

58  31  26 

2452 

(lO  13  47 

9444 

61  56  19 

9436 

Mars 

W. 

47  31     8 

9350 

49  15  54 

9343 

51    0  51 

9336 

52  45  58 

9330 

Satuni 

E. 

43  49  21 

9470 

42    7  25 

9463 

40  25  20 

9458 

38  43    8 

9454 

u  Aquilee 

E. 

50  20  37 

4121 

49  10  56 

4306 

48    2  3(> 

4300 

4C>  55  43 

4405 

Fomalhaut 

E. 

73  28  32 

9625 

71  50  11 

2631 

70  11  45 

9G18 

66  3:)  14 

9615 

a  Pegasi 

E. 

93  21  16 

9835 

91  47  33 

9896 

90  13  a9 

9818 

88  39  35 

2619 

15 

Spica 

W. 

70  31  41 

9401 

72  15  15 

9395 

73  58  57 

3389 

75  42  48 

9389 

Mars 

W. 

61  33  53 

iU99 

63  19  54 

9394 

65    6    3 

»88 

66  52  20 

9383 

Antai-es 

W. 

24  39  30 

9432 

26  22  34 

9412 

28    5  52 

9403 

29  49  23 

9394 

Fomalhaut 

E. 

60  20    9 

9615 

58  41  34 

9618 

57    3    3 

9691 

55  24  37 

9696 

a  Pegasi 

E. 

80  47  30 

9792 

79  12  52 

9791 

77  38  12 

9791 

76    3  32 

9799 

Sun 

E. 

141  52    6 

9694 

140  15  18 

9688 

138  38  22 

9682 

137    1  18 

9677 

16 

Spica 
Mars 

W. 

84  24    0 

9358 

86    8  35 

9353 

87  53  17 

9350 

8i>  38    4 

9346 

W. 

75  45  28 

9909 

77  32  24 

9358 

79  19  26 

»54 

81    6  33 

9351 

Antares 

W. 

38  29  45 

9359 

40  14  18 

9355 

41  58  58 

9350 

43  43  45 

9344 

Fomalhaut 

E. 

47  14  54 

9677 

45  37  43 

9693 

44    0  54 

9719 

42  24  30 

9735 

a  Pegasi 

E. 

68  10  59 

9814 

66  36  49 

9832 

65    2  50 

9832 

63  29    4 

9843 

Sew 

E. 

128  54    9 

9651 

127  16  23 

9646 

125  38  30 

9649 

124    0  32 

9638 

17 

Spica 
Mars 

W. 

98  23  20 

9399 

100    8  37 

9386 

101  53  58 

93£M 

103  39  23 

9393 

W. 

90    3  18 

9937 

91  50  51 

9934 

93  38  28 

9239 

95  26    8 

9989 

Antares 

W. 

52  29  21 

9324 

54  14  45 

9391 

56    0  14 

9318 

57  45  47 

9315 

Fomalhaut 

E. 

34  31  47 

9917 

32  59  50 

9974 

31  29    5 

3043 

29  59  45 

3193 

u  Peeasi 

E. 

55  44  45 

9931 

54  13    6 

9968 

52  42    0 

9986 

51  11  30 

9018 

Sun" 

E. 

115  49  19 

2619 

114  10  50 

9615 

112  32  16 

9613 

110  53  39 

9610 

XVI. 
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LUNAR  DISTANCES. 


O 

I* 


Star's  Name 

and 

PositioD. 


12 


13 


14 


15 


16 


10  Jupiter 
I  Regulus 

Ad  tares 
a  Aquilte 
Saturu 

11  i  Jupiter 
I  Regulus 

Spica 
Autarcs 
a  Aquilee 
Saturn 


Jupiter 
Regulus 
Spica 
Mars 

Saturn 
(X  AquiliB 
Fomalhaut 


Spica 

Mars 

Saturn 

• 

a  Aquilse  • 
Fomalhaut 
a  Pegasi 

Spica 
Mars 
Autares 
Fomalhaut 
u  Pegasi 
Sun  ■ 

Spica 

Mars 

Antares 

Fomalhaut 

a  Pegasi 

Sun 


17  {  Spica 
I  Mars 
I  Antares 
Fomalhaut 
a  Pegasi 


W. 

w. 

E. 
E. 
E. 

W. 

W. 

W. 

E. 

E. 

E. 

W. 

W. 

W. 

W. 

E- 

E. 

E. 


Spica 
Mare 

W 

W. 

Saturn 

E. 

a  AquilfiB 

E. 

Fomalliaut 

E. 

a  Pegasi 

E. 

w. 
w. 

E. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
£. 

W. 
W. 
W. 
E. 
E. 
E. 

W. 
W. 
W. 
E. 
E. 
E. 


Midnight 


70  23  35 

64  39    4 

35  50  27 

86  40  31 
90    1  12 

83  12  45 
77  31  37 
23  41  16 

23  0  19 

76  2  6 

77  8  20 

96  18  21 

90  40  56 

36  41  41 
26  49  33 
63  59  12 

65  25  34 
92  56  59 

50  2  48 
40  33  55 
50  35  37 
55  10  27 
80  0  45 
99  33  57 

63  39  3 
54  31  14 

37  0  50 
45  50  26 

66  54  40 

87  5  23 

77  26  48 
68  38  44 
31  33  71 
53  46  18 
74  28  53 
135  24  7 

91  22  57 
82  53  45 
45  28  40 
40  48  37 
61  55  32 

122  22  28 

105  24  51 

97  13  52 
59  31  25 
28  32  3 

49  41  39| 
109  14  58 


P.L. 

of 

Diff. 


9766 

8747 
S750 
3S53 
9744 

9671 
9651 
9797 
9685 
d593 
9650 

9564 
9563 
9590 
9457 
9565 
3590 
9717 

9497 
9389 
9496 
9864 

9647 
9877 

9499 
9393 
9450 
4599 
9613 
9806 

9378 
9979 
9386 
9633 
9704 
9671 

9949 
9947 
9340 
9761 
9857 
9634 

9390 


9319 
9990 
9054 
9608 


XVh. 

P.L. 

of 

Diff. 

O           i        It 

71  58  48 

9753 

66  14  41 

9735 

34  14  54 

9740 

85  21    5 

3545 

88  25  31 

9739 

84  50    4 

9^0 

79    9  23 

9636 

25  17  20 

9704 

21  23  19 

9681 

74  42    7 

3595 

75  30  33 

9639 

97  57  38 

9574 

92  20  42 

9553 

38  20  50 

9576 

28  31  47 

9446 

62  19  29 

9556 

64    6  59 

3690 

91  20  42 

9707 

51  44    5 

9487 

42  17  56 

9373 

48  54  18 

9488 

53  56  31 

3919 

78  22  54 

9640 

98    1    9 

9865 

65  21  57 

9491 

56  16  40 

9316 

35  18  27 

9447 

XVUPn 


44  46  53 
65  16  3 
85  31    3 

79  10  55 
70  25  15 
33  17  2 
52  8  8 
72  54  17 
133  46  48 

93  7  55 
84  41    2 

47  13  41 

39  13  18 

60  22  18 
120  44  19 

107  10  22 
99    1  38 

61  17  7 
27    6  17 

48  12  33 
107  36  14 


4659 
9619 
9801 

9379 
9974 
9379 
9641 
9797 

CMUM 

9338 
9945 
9335 
9799 
9873 
9090 

9317 


"i 


73  34  17! 

67  50  35 
32  39  7 
84  I  30 
86  49  34 


P.L. 

of 

Diff. 


9741 
9799 
9731 
3537 
9730 


86  27  39 

9646 

80  47  26 

9097 

26  53  54 

9684 

19  46  14 

9680 

73  22  11 

9530 

73  52  31 

9638 

9310 
9336 
9005 
9605 


99  37  9| 
94  0  42 
40  0  18 
30  14  16 
60  39  33 

62  48  46 
89  44  11 

53  25  36 
44  2  9 

47  12  48 
52  43  31 

76  44  54 
96  28  5 

67  5  2i 
58  2  16 
33  35  59' 
43  45  13 

63  37  25 
83  56  37 

80  55  10 
72  11  53 
35  1  7 
50  30  9 
71  19  45 
132  9  22 

94  52  59i 
m  28  23 

48  58  49 
37  38  39 
58  49  24 

119  6  4 

1C8  55  56 

100  49  27 

63  2  52 

25  42  47 

46  44  17 

105  57  26 


9564 
9543 
9564 
9436 
#9546 
9644 
9696 

9478 
9366 
9489 
3979 
9635 
9854 

9414 
9311 
9445 
4799 
9619 
9797 

9367 
9970 
9373 
9651 
9801 
9660 

9335 
9949 
9339 
9897 
9800 
9696 

9315 
9395 
9307 
3477 
9140 
9603 


XXIh. 


75  10  2 
69  26  45 
31  3  8 
82  41  47 
85  13  21 

88  5  29 
82  25  44 
28  30  55 
18  9  7 
72  2  20 

72  14  14 

101  16  54 

95  40  56 

41  40  3 
31  56  59 

58  59  24 
61  30  50 
88  7  26 

55  7  20 
45  46  33 
45  31  9 
51  31  31 
75  6  47 
94  54  47 

68  48  17 

59  48  0 
31  53  28 

42  45  36 
61  58  46 
82  22  5 

82  39  32 

73  58  [i7 
36  45  21 
48  52  23 

69  45  18 
130  31  49 

96  38  7 
88  15  48 
50  44  2 
36  4  46 
57  16  52 

117  27  44 

110  41  3^) 

102  37  18 
64  48  41 
24  21  57 
45  16  56 

104  18  ^ 


9554 
9533 
9551 
9496 
9538 
3670 
9687 

9469 

9358 
9475 
4046 
9699 
9844 

9408 
9304 
9443 
4965 
9613 
9795 

9363 
9965 
9366 
9663 
9807 
9655 

9339 
9239 
9398 


9909 


9314 
9993 
9304 
3650 
3191 
9G01 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

^5 
18 

Stw*8  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

lllh 

P.L. 
of 

Dur. 

Vlh. 

P.L. 

of 
Diif 

I». 

P.L. 
of 

Diir. 

Mars 

W. 

O           1        II 

104  25  11 

9229 

O          1        II 

106  13    6 

9290 

108    1    3 

2B90 

O           /        /• 

109  49    1 

9918 

Antares 

W. 

66  34  34 

9309 

68  20  30 

9301 

70    6  28 

9999 

71  52  29 

9998 

a  Peirasi 

E. 

43  50  36 

3949 

42  25  25 

3315 

41    1  31 

3389 

39  39    2 

3474 

Sun 

E. 

102  39  41 

9599 

101     0  44 

9597 

99  21  45 

9596 

97  42  44 

9503 

19 

Antares 

W. 

80  43    5 

9991 

82  29  17 

9991 

84  15  30 

9991 

86    1  43 

999U 

a  Aquilee 

W. 

44  26  14 

4439 

45  31    0 

4306 

46  37  47 

4187 

47  46  25 

4080 

Saturn 

W. 

26  49    1 

9346 

28  33  50 

9349 

30  18  49 

9335 

32    3  57 

3399 

Sun 

E. 

89  27    9 

9S^ 

87  47  58 

9588 

86    8  46 

9587 

84  29  33 

9586 

20 

Antares 

W. 

94  52  54 

9991 

96  39    7 

9»1 

98  25  20 

2i91 

100  11  32 

99B3 

a  AquiliB 

W. 

53  52  54 

3678 

55  10    4 

9619 

56  28  18 

35G5 

57  47  30 

3516 

Saturn 

W. 

40  51.20 

9319 

42  37    2 

9311 

44  22  46 

9309 

46    8  32 

9309 

;  Sun 

E. 

76  13  24 

9587 

74  34  11 

9588 

72  54  59 

9588 

71  15  48 

9500 

21 

a  AquilflR 

W. 

64  35  32 

•<xm 

65  59    5 

3306 

67  23    9 

3963 

68  47  40 

i 

3909 

( 

Saturn 

W. 

54  57  30 

9309 

56  43  16 

9310 

58  29    1 

9311 

60  14  44 

9313 

Fomalhaut 

W. 

29  49  43 

3035 

31  19  12 

9965 

32  50    8 

9906 

34  22  19 

9855 

Sun 

E. 

63    0  18 

9597 

61  21  19 

9599 

59  42  22 

9601 

58    3  28 

9694 

22 

a  Aquils 

W. 

75  55  36 

3190 

77  21  57 

3181 

78  48  29 

3174 

80  15    9 

1 
317D 

Saturn 

W. 

69    2  36 

S395 

70  47  59 

9398 

72  a3  17 

9339 

74  18  30 

9335 

1 

Fomalhaut 

W. 

42  16  44 

9604 

43  53  32 

9675 

45  30  46 

9657 

47    8  23 

9649  1 

a  Pegasi 

W. 

30  12  33 

4519 

31  16  14 

4997 

32  23    9 

4119 

33  32  59 

3954  ; 

Sun 

E. 

49  49  58 

9890 

48  11  30 

9894 

4633    7 

9098 

44  54  50 

9633  j 

2:) 

a  Aquilee 

W. 

87  29  14 

3170 

88  55  59 

3174 

90  22  39 

3181 

91  49  ]] 

3188 

Saturn 

W. 

as   3   G 

9359 

84  47  40 

9364 

86  32    6 

9371 

88  16  23 

9378  1 

Fomalhaut 

W. 

55  20  30 

9599 

56  59  26 

9596 

58  38  27 

959:) 

60  17  32 

9591 

a  Pegasi 

W. 

39  55  43 

3439 

41  17  23 

3365 

42  40  20 

3306 

44    4  25 

3954  • 

Sun 

E. 

36  45    7 

9659 

35    7  32 

9666 

33  30    6 

9679 

31  52  49 

9679  ' 

1 

28 

Sun 

W. 

25  39  36 

3098 

27    7  48 

3111 

28  35  44 

3195 

30    3  23 

3138 

Jupiter 

E. 

51  17  18 

9815 

4!)  43    9 

9898 

48    9  18 

9843 

46  35  44 

9855  1 

Regulus 

E. 

55  28  17 

9779 

5;3  53  21 

9799 

52  18  43 

9805 

50  44  22 

9819 

1  Spica 

E. 

109  31  33 

9779 

107  56  29 

9785 

106  21  42 

9798 

104  47  11 

9809 

i 

Mars 

E. 

115  47  33 

9719 

114  11  19 

9739 

112  35  22 

9745 

110  59  42 

9758 

29 

Sun 

W. 

37  17  45 

3903 

38  43  51 

3914 

40    9  43 

39^ 

41  35  20 

3939 

Jupiter 

E. 

38  52  22 

9995 

37  20  35 

9939 

35  49    6 

9954 

34  17  55 

9968 

Regulus 

E. 

42  57    2 

9887 

41  24  27 

9901 

39  52    9 

9915 

38  20    9 

9999  1 

Spica 
Mars 

E. 

96  58  29 

9860 

95  25  31 

9880 

93  52  47 

9899 

92  20  18 

9903 

E. 

103    5  32 

9891 

101  31  31 

9833 

99  57  46 

9845 

98  24  16 

98S6   ! 

30 

Sun 

W. 

48  39  57 

3996 

50    4  13 

3306 

51  28  17 

3317 

52  52    9 

3397 

Rectus 

E. 

30  44  38 

3001 

29  14  27 

3018 

27  44  36 

3034 

26  15    6 

3059 

; 

Spica 
Mars 

4 

E. 
E. 

84  41  21 
90  40  26 

9956 
9919 

83  10  13 

89    8  22 

9966 
9999 

81  39  18 
87  36  31 

9976 
9939 

80    8  35 
86    4  53 

9985 
9949 

31 

Sun 

W. 

59  48  45 

3171 

61  11  35 

3379 

62  34  16 

3386 

63  56  49 

3393 

Pollux 

W. 

18  13  50 

3041 

19  43  12 

3044 

21  12  30 

3047 

22  41  45 

3051 

Spica 
Mars 

E. 
E. 

72  37  44 

78  29  39 

3096 
9965 

71    8    4 
76  59    8 

3034 
9993 

69  38  33 
75  28  47 

3041 
3001 

68    9  11 
73  58  35 

3047 
3096 

Antares 

E. 

118  31    2 

3016 

117    1  12 

3096 

115  31  31 

3031 

114    1  57 

3038 

XVIII. 
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« 


18 


19 


20 


21 


22 


23 


28 


29 


30 


31 


GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


star's  Niune 

and 

Poflltioii. 


Mars  W. 

Antares  W. 

a  Pegasi  £. 

Sun  E. 

Antares  W. 

a  Aquils  W, 

Saturn  W. 

Sun  E. 

Antares  W. 

a  Aquils  W. 

Saturn  W. 

Sun  E. 

a  Aquilse  W. 

Saturn  W. 

Foroalhaut  W. 

Sun  E. 

a  Aquile  W. 

Saturn  W. 
Fomalhaul  .  W. 

a  Pegasi  W. 

Sun  £i. 

a  AquiliB  W. 

Saturn  W. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Sun  W. 

Jupiter  E. 

Regulus  E. 

Spica  E. 

Mars  E. 

Sun  W. 

Jupiter  E. 

Regulus  E. 

Spica  E. 

Mars  E. 

Sun  W. 

Reffulus  E. 

Spica  E. 

Mars  E. 

Sun  W. 

Pollux  W. 

Spicn  E. 

Mars  £• 

Antares  £• 


Midnight 


111  37    1 
73  38  32' 

38  18  9: 
96    3  40i 

87  47  57 
48  56  46 

33  49  14 
82  50  19 

101  57  42 
59    7  36 

47  54  19 

69  36  39 

70  12  36 
62    0  25 

35  55  35 
56  24  38 

81  41  54 
76    3  38 

48  46  21 

34  45  24 
43  16  40 

98  15  34 
90  0  32 
61  56  39 
45  29  30 

30  15  41 

31  30  47 
45  2  28 

49  10  19 
103  12  55 
109  24  19 

43  043 

32  47  2 

36  48  27 
90  48  3 
96  51  1 

54  15  49 
24  45  58 
78  38  3 
84  33  28 

65  19  14 
24  10  55 

66  39  57 
72  28  32 

112  32  31 


P.L. 

of 

Biff. 


S916 


3570 
S593 

S290 
3983 
2394 
9586 

8394 

3473 
S308 
3591 

3943 
9315 
9819 
9606 

3167 
9339 
9630 
3819 
9638 

3198 
9389 
1^1 
3909 

9687 

3151 


9839 
9891 
9771 

3951 


9943 
9914 
9867 

3337 
3071 
9994 
9959 

3399 

3054 
3053 
3014 
3043 


xn- 

P.L. 

of 

Dlff. 

C           /         /» 

113  25    2 

3918 

75  24  37 

9994 

36  59    2 

3681 

94  24  35 

9591 

89  34  11 

9380 

50    8  42 

3895 

35  34  38 

9391 

81  11    5 

9586 

103  43  51 

9995 

60  28  31 

3439 

49  40    7 

9306 

67  57  31 

9501 

71  37  54 

• 

3996 

63  46    3 

9317 

37  29  47 

9776 

54  45  51 

9610 

83    8  43 

3165 

77  48  40 

3344 

50  24  35 

9691 

36    0    7 

3700 

41  38  36 

9643 

94  41  46 

3909 

91  44  32 

9389 

63  35  47 

9501 

46  55  29 

3169 

28  38  43 

9694 

32  57  55 

3164 

43  29  30 

9883 

47  36  33 

9846 

101  38  55 

9834 

107  49  13 

9783 

44  25  52 

3963 

31  16  27 

9907 

35  17    3 

9957 

89  16    2 

9995 

95  18    0 

9879 

55  39  18 

3345 

23  17  13 

3091 

77    7  43 

3003 

83    2  15 

9961 

66  41  32 

3404 

25  40    1 

3057 

65  10  50 

3060 

70  58  37 

3090 

111    3  12 

3046 

xvmh. 


115  13  31 
77  10  45 
35  41  55 

92  45  28 

91  20  26 
51  22  7 
37  20  7 
79  31  51 

105  29  58 
61  50  11 

51  25  55 
66   18  24 

73  3  32 
65  31  38 

39  4  46 
53  7  9 

84  35  34 
79  33  35 

52  3  2 
37  16  54 

40  0  39 

96  7  45 

93  28  22 
65  14  54 
48  22  15 
27  1  55 

34  24  47 

41  56  50 
46  3  5 

100  5  11 

106  14  23 

45  50  47 
29  46  11 
33  45  56 
87  44  15 
93  45  14 

57  2  37 
21  48  53 
75  37  33 
81  31  13 

68  3  44 
27  9  3 
63  41  51 

69  28  49 
109  33  591 


P.L. 

of 
Diff. 


9917 
9994 
3808 
9590 

9290 
3816 
9317 
9586 

9397 
3395 
9308 
3583 

3919 
3390 
9744 
9619 

3165 
2346 
2619 
3506 
9646 

3991 
9396 
9593 
3134 
9701 

31T7 
9897 
9860 
9845 
9795 

3375 
3013 
9979 
9935 
9891 

3354 
3114 
3011 
9909 

3410 
3060 
3005 
3096 
3063 


XXIb. 


o 

117 


1 


5 


78  56  54 

34  27    1 

91  6  19 

93    6  40 

52  36  53 

39  5  41 
77  52  37 

107  16    2 

63  12  33 

53  11  43 

64  39  20 

74  29  27 
67  17    9 

40  40  27 
51  28  31 

86  2  25 
81  18  24 
53  41  41 
38  35  30 
38  22  49 

97  33  29 
95  12  2 

66  53  59 
49  49  43 
25  25  17 

35  51  24 
40  24  27 
44  29  55 

98  31  42 
104  39  49 

47  15  28 
28  16  14 
32  15  8 
86  12  41 

92  12  43 

58  25  46 
20  21  1 
74  7  34 
80    0  21 

69  25  49 
28  38  1 
62  12  58 

67  59    8 

108  4  52 


P.L. 

of 
I>iff. 


2916 
2299 
3054 
9589 

9990 
3744 
9314 
9567 

9998 

3363 
9309 
9595 

3900 


9717 
9616 

3167 
9353 
9604 
3510 
9654 


9404 
9S94 
3105 
9710 

3190 
9911 
9873 
9858 
9808 


3098 


9946 
9901 

J3363 
3139 
3018 
9977 

3415 
3064 
3070 
3031 
3068 
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JUNE,  1873 


J 


o 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 


AT  GREEI^WICH  APPARENT  NOON. 


3 

I 

o 

o 

I 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


Apparent 
Bight  AsoensioD. 


n     m       8 

4  37  41.27 
4  41  47.11 
4  45  53.33 

4  49  59.90 
4  54    6.77 

4  58  13.96 

5  2  21.45 
5  6  29.23 
5  10  37.26 

5  14  45.52 
5  18  54.01 
5  23    2.72 

5  27  11.62 
5  31  20.68 

5  35  29.89 

5  39  39.23 
5  43  48.68 
5  47  58.22 

5  52     7.82 

5  56  17.47 

6  0  27.12 

6  4  36.77 
6  8  46.38 
6  12  55.90 

6  17  5.33 
6  21  14.63 
6  25  23.78 

6  29  32.77 
6  33  41.55 
6  37  50.09 

6  41  58.38 


DUUfor 
Ihonr. 


0.236 
0  251 
0.266 

0.280 
0.293 
0.306 

0.318 
0.329 
0.339 

0.349 
0.358 
0.366 

0.374 
0.380 

0.386 

0.390 
0.394 
0.398 

0.400 
0.401 
0.401 

0.399 
0.397 
0.394 

0.390 
0.385 

0.378 

0.369 
0.360 
0.350 


10.340 


Apparent 
Declination. 


DUr.  for 
Ihonr. 


3L9 


20.09 
19.12 
18.15 

17.17 
16.18 
22  41  51.2   15.19 


N.22  6 
22  14  22.7 
22  21  50.2 

22  28  54.1 
22  35  34.5 


22  47  44.0!  14.19 
22  53  12.8  13.18 
22  58  17.5  12.17 


23  2  58.0 
23  7  14.1 
23  11  5.9 

23  14  33.3 
23  17  36.2 

23  20  14.5 

23  22  28.1 
23  24  17.1 


11.16 

10.15 

9.14 

6.12 
7.10 

6.08 

5.05 
4.02 


23  25  41.3  2.99 


23  26  40.7 


1.96 


23  27  15.3+  0.93 


23  27  25.2 

23  27  10.4 
23  26  30.6 
23  25  26.0 

23  23  56.6 
23  22  2.4 
23  19  43.5 

23  17  0.1 
23  13  52.2 
23  10  19.8 

N.23  6  23.0 


-  0.10 

1.14 
2.18 
3.21 

4.24 
5.27 
6.29 

7.31 
8.33 
9.35 

10.36 


Semi- 
diameter. 


// 


15  48.24 
15  48.11 
15  47.99 

15  47.87 
15  47.76 
15  47.65 

15  47.54 
15  47.44 
15  47.34 

15  47.24 
15  47.15 
15  47.06 

15  46.97 
15  46.88 

15  46.80 

15  46.72 
15  46.65 
15  46.58 

15  46.51 
15  46.45 
15  46.39 

15  46.34 
15  46.29 
15  46.25 

15  46.22 
15  46.20 
15  46.18 

15  46.16 
15  46,15 
15  46.15 

15  46.14 


Sidereal 

Time 

of  the 

Semi- 

diometei 

jNiAsing 

the 
Merid- 
ian. 


Equation  of 

Time, 

tobe 

wbtracted 

from 


68.43 
68.49 
68.54 

68.59 
68.63 
68.67 

68.71 
68.75 
68.79 

68.82 
68.85 
68.88 

68.91 
68.93 
68.94 

68.96 
68.97 
68.97 

68.97 
68.97 
68.97 

68.96 
68.95 
68.94 

68.93 
68.91 
68.89 

68.87 
68.84 
68.81 

68.78 


added  to 

Apparent 

Time, 


m       s 

2  27.27 

2  18.01 

2  8.38 

1  58.40 

1  48.11 

1  37.49 

1  26.59 

1  15.41 

1  3.97 

0  52.30 

0  40.40 

0  28.28 

0  15.97 

0  3.50 


0    9.11 

0  21.85 
0  34.72 

0  47.66 

1  0.68 
1  13.73 
1  26.78 

1  39.84 

1  52.85 

2  5.77 

2  18.61 
2  81.32 

2  43.88 

2  66.27 

3  8.46 
3  20.41 

3  32.11 


Diif.for 
Ihoor, 


8 

0.379 
0.394 
0.409 

0.423 
0.436 
0.449 

0.461 
0.472 
0.482 

0.492 
0.501 
0.509 

0.517 
0.523 

0.539 

• 

0.533 
0.537 
0.541 

0.543 
0.544 
0.544 

0.542 
0.540 
0.537 

0.533 
0.528 
0.521 

0.512 
0.503 
0.493 

0.483 


XoiB.>-Meaa  Time  of  the  Semldiftmeter  pMsing  may  be  fbvmd  by  aubttftcting  08.19  from  the  Sldenal  Time. 


II. 


JUN£,  ]8r3. 
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AT  GREENWICH  MEAN  NOON. 


o 


Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 


5 
3 

9 

.S3 

o 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 

15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


I 


Apparent 
Ili;;bt  AAccnsiou. 

h     111       M 

4  37  41.69 
4  41  47.51 
4  45  53.70 

4  50  0.24 
4  54  7.09 

4  58  14.25 

5  2  21.71 
5  6  29.45 
5  10  37.45 

5  14  45.68 
5  18  54.14 
5  23    2.81 

5  27  11.67 
5  31  20.70 

5  35  29.87 

5  39  39.17 
5  43  48.59 
5  47  58.09 

5  52    7.66 

5  56  17.27 

6  0  26.88 

6  4  36.49 
6  8  46.06 
6  12  55.54 

6  17  4.93 
6  21  14.20 
6  25  23.32 

6  29  32.27 
6  33  41.01 
6  37  49.52 

6  41  57.78 


Diff.  for 
1  hour. 


8 

10.235 
10.250 
10.965 

10.279 
10.892 
10.305 

10.317 
10.338 
10.338 

10.348 
10.357 
10.365 

10.373 
10.379 

10.385 

10.389 
10.393 
10.397 

10.399 
10.400 
10.400 

10.398 
10.396 
10.393 

10.389 
10.384 
10.377 

10.368 
10.359 
10.349 

10.339 


AppATcnt 
Declination. 


N.22 


32.7 


22  14  23.4 
22  21  50.8 


Diflf.for 
1  hour. 


20.09 
19.12 
18.15 


22  28  54.7 

17.17 

22  35  35.0 

16.18 

22  41  51.6 

15.19 

22  47  44.3 

14.19 

22  53  13.1 

13.18 

22  58  17.7 

12.17 

23    2  58.1 

11.16 

23    7  14.2 

10.15 

23  11     5.9 

9.14 

23  14  33.3 

8.12 

23  17  36.2 

7.10 

23  20  14.4 

6.08 

23  22  28.1 

5.05 

23  24  17.1 

4.02 

23  25  41.3 

'    2.99 

23  26  40.7 

1.96 

23  27  15.4 

+  0.93 

23  27  25.2 

-  0.10 

23  27  10.4 

1.14 

23  26  30.6 

2.18 

23  25  26.1 

3.21 

23  23  56.7 

4.24 

23  22    2.5 

5.27 

23  19  43.8 

6.29 

23  17    0.5 

7.31 

23  13  52.6 

8.33 

23  10  20.3 

9.35 

N.23    6  23.6 

10.36 

Equaiiouof 

Time, 

to  be 

added  to 


eubtraeted 
from 
Mean 
Time. 


— 


m 


8 


2  27.25 
2  17.99 
2    8.36 

1  58.38 
1  48.09 
1  37.48 

1  26.58 
1  15.40 
1     3.96 

0  52.29 
0  40.39 
0  28.27 

0  15.97 
0    3J50 

0  9.ir 

0  21.85 
0  34.71 

0  47.65 

1  0.67 
1  13.72 
1  26.77 

1  39.82 

1  52.83 

2  5.75 

2  18.59 
2  31.30 
2  43.86 

2  56.25 

3  8.43 
3  20.38 

3  32.08 


Diff.  for 
Ihour. 


0.379 
0.394 
0.409 

0.423 
0.436 
0.449 

0.461 
0.472 
0.482 

0.492 
0.501 
0.509 

0.517 
0.523 

0.529 

0.533 
0.537 
0.541 

0.543 
0.544 
0.544 

0.542 
0.540 
0.537 

0.533 
0.528 
0.521 

0.512 
0.503 
0.493 

0.483 


Sidereal 

Time 

or 

Kight  Asccuslou 

of 

Mean  Sun. 


h  m   s 

4  40  8.94 
4  44  5.50 
4  48  2.06 

4  51  58.62 
4  55  55.18 

4  59  51.73 

5  3  48.29 
5  7  44.85 
5  11  41.41 

5  15  37.97 
5  19  34.53 
5  23  31.08 

5  27  27.64 
5  31  24.20 

5  35  20.76 

5  39  17.32 
5  43  13.88 
5  47  10.44 

5  51  6.99 
5  55  3.55 

5  59  0.11 

6  2  56.67 
6  6  53.23 
6  10  49.79 

6  14  46.34 
6  18  42.90 
6  22  39.46 

6  26  36.02 
6  30  32.58 
6  34  29.14 

6  38  25.70 


KoiE.— The  Semidiameter  for  Mean  "Nooax  may  be  assumed  the  same  as  that  for  Apparent  UToon. 


Dlill  for  1  hoar. 
+9".8iS()5 
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JUNE,  1873. 


Ill 


AT  GREENWICH  MEAN  NOON. 


g 


S 


o 

& 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


i 


9 


O 


152 
153 

154 

155 
156 
157 

158 
159 
160 

161 
162 
163 

164 
165 
166 

167 
168 
169 

170 
171 
172 

173 
174 
175 

176 
177 

178 

179 
180 
181 

182 


THE  SUN'S 


IVw  LONGITUDE. 


// 


71     0  10.3 

71  57  37.4 

72  55    3.1 

73  52  27.6 

74  49  51.0 

75  47  13.3 

76  44  34.6 

77  41  55.0 

78  39  14.6 

79  36  33.4 

80  33  51.4 

81  31     8.8 

82  28  25.7 

83  25  42.1 

84  22  58.1 

85  20  13.9 

86  17  29.5 

87  14  44.9 

88  12    0.1 

89  9  15.1 

90  6  29.9 

91  3  44.5 

92  0  59.1 

92  58  13.5 

93  55  27.7 

94  52  41.6 

95  49  55.2 

96  47    8.5 

97  44  21.5 

98  41  34.2 

99  38  46.7 


// 


0     3.9 

57  30.8 

54  56.3 

52  20.6 
49  43.8 

47     5.9 

44  27.0 
41  47.2 
39     6.6 

36  25.3 
33  43.1 
31     0.3 

28  17.0 
25  33.2 
22  49.1 

20  4.7 
17  20.1 
14  35.3 

11  50.3 
9  5.4 
6  19.8 

3  34.2 
0  48.6 

58  2.8 

55  16.8 
52  30.5 
49  43.9 

46  57.0 
44  9.8 
41  22.4 

38  34.7 


Diff.  for 
1  hoar. 


43.G5 
43.60 
43.54 

43.49 
43.45 
43.41 

43.37 
43.33 
43.30 

43.^ 
43.24 
43.21 

43.19 
43.17 
43.16 

43.15 
43.14 
43.14 

43.13 
43.12 
43.11 

43.11 
43.10 
43.09 

43.08 
43.07 
43.06 

43.05 
43.03 
43.02 


143.01 


LATITUDE 


// 


+0.41 
0.39 
0.35 

0.28 

0.19 

+0.08 

-0.05 
0.18 
0.31 

0.44 
0.55 
0.65 

0.71 
0.75 
0.76 

0.74 
0.69 
0.61 

0.52 
0.40 
0.27 

-0.14 

0.00 

+0.13 

0.25 
0.33 
0.37 

0.38 
0.38 
0.34 

+0.28 


Logaritiun 

of  the 

Badins  Vector 

of  the 

Earth. 


0.0062576 
.0063148 
.0063701 

.0064237 
.0064758 
.0065263 

.0065752 
.0066227 
.0066688 

.0067135 
.0067570 
.0067992 

.0068400 
.0068793 
.0069171 

.0069532 
.0069875 
.0070198 

.0070500 
.0070780 
.0071037 

.0071270 
.0071477 
.0071658 

.0071812 
.0071939 
.0072041 

.0072117 
.0072169 
.0072196 

0.0072199 


Dili:  for 
Ihour. 


+24.2 
23.5 
22.7 

22.0 
21.3 
20.6 

20.0 
9.4 
6.9 

8.4 
7.9 
7.3 

6.7 
6.0 
5.3 

4.6 
3.8 
3.0 

2.1 
1.2 
0.2 

9.2 
8.1 
7.0 

5.8 
4.7 
3.6 

2.6 

1.6 

+  0.6 

-0.3 


Mean  Time 

of 
Sidereal  Oh. 


h     m       8 

9  16  41.03 
9  12  45.12 
9    8  49.21 

9  4  53.29 
9  0  57.38 
8  57     1.47 

8  53  5.56 
8  49  9.64 
8  45  13.73 

8  41  17.82 
8  37  21.91 
8  33  26.00 

8  29  30.09 
8  25  34.18 
8  21  38.26 

8  17  42.34 
8  13  46.42 
8    9  50.51 


8    5  54.60 
8     1  58.69 

7  58    2.78 


7  54  6.87 
7  50  10.96 
17  46  15.05 

7  42  19.14 
7  38  23.23 
7  34  27.32 

7  30  31.39 
7  26  35.48 
7  22  39.57 


17  18  43.66 


'Norm :  A  corresponds  to  the  true  equinox  of  the  date,  V  to  the  mean  equinox  of  January  Od. 


Dili:  for  1  hour. 
— 9».8296 
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GREENWICH  MEAN  TIME. 

i 

■ 

THE  MOON'S 

Bay  of  the  Mo 

8EXIDIAXETER. 

UORIZONTAI 

.    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Noon. 

Midnight 

Noon. 

Biff,  for 
Ihoor. 

Midn1(rht. 

Biff,  for 
1  hour. 

Biff,  for 
Ihoor. 

Noon. 

1 

2 
3 

14  49.9 

14  48.5 
14  49.9 

14  48.9 
14  48.8 
14  51.6 

54  19.3 
54  14.1 
54  19.1 

1/ 
-0.42 

-0.01 

+0.42 

54  15.4 
54  15.3 
54  25.5 

// 
-0.22 

+0.21 

0.64 

h      m 

5  12.8 

5  56.0 

6  37.3 

m 

1.85 
1.75 
1.69 

d 

6.1 
7.1 
8.1 

4 
5 
6 

14  54.0 

15  0.8 
15    9.9 

14  57.1 

15  5.1 
15  15.2 

54  34.4 

54  59.4 

55  32.8 

0.84 
1.22 
1.54 

54  45.7 

55  15.2 
55  52.0 

1.04 
1.39 
1.66 

7  17.6 

7  58.1 

8  40.1 

1.68 
1.71 
1.79 

9.1 
10.1 
11.1 

7 
8 
9 

15  20.8 
15  32.6 
15  44.6 

15  26.6 
15  38.7 
15  50.4 

56  12.6 

56  56.1 

57  40.2 

1.76 
1.85 
1.80 

56  34.1 

57  18.3 

58  1.4 

1.82 
1.84 
1.72 

9  24.6 

10  12.8 

11  5.7 

1.93 
2.11 
2.31 

12.1 
13.1 
14.1 

10 
11 
12 

15  55.8 

16  5.4 
16  12.5 

16    0.9 
16     9.3 
16  15.1 

58  21.4 

58  56.4 

59  22.7 

1.61 
1.29 
0.89 

58  39.8 

59  10.8 
59  32.1 

1.46 
I.IO 
0.67 

12  3.3 

13  4.6 

14  7.2 

2.49 
2.60 
2.60 

15.1 
16.1 
17.1 

13 
14 
15 

16  16.9 
16  18.5 
16  17.6 

16  18.1 
16  18.4 
16  16.3 

59  38.9 

59  44.8 
59  41.2 

0.46 
+0.04 
-0.32 

59  43.1 
59  44.1 
59  36.4 

+0.24 

-0.15 

0.48 

15  8.4 

16  6.4 

17  0.4 

2.49 
2.33 
2.17 

18.1 
19.1 
20.1 

16 
17 
18 

16  14.5 
16     9.7 
16     3.8 

16  12.3 
16    6.9 
16    0.5 

59  29.8 
59  12.4 
58  50.7 

0.61 
0.82 
0.98 

59  21.8 
59    2.0 
58  38.7 

0.73 
0.91 
1.03 

17  51.0 

18  39.3 

19  26.6 

2.05 
1.98 
1.97 

21.1 
22.1 
23.1 

19 
20 
21 

15  57.1 
15  49.8 
15  42.0 

15  53.5 
15  45.9 
15  38.0 

58  26.0 
57  59.1 
57  30.6 

1.08 
1.15 
1.22 

58  12.8 
57  45.0 
57  15.8 

1.12 
1.19 
1.24 

20  14.2 

21  3.1 
21  54.1 

2.00 
2.08 
2.17 

24.1 
25.1 
26.1 

22 
23 
24 

15  33.9 
15  25.5 
15  17.3 

15  29.7 
15  21.4 
15  13.2 

57    0.8 
56  30.3 
55  59.8 

1.26 
1.27 
1.25 

56  45.6 
56  15.0 

55  44.8 

1.27 
1.27 
1.23 

22  47.2 

23  41.7 

6 

2.25 
2.28 

27.1 
28.1 
29.1 

25 
26 
27 

1 

15    9.2 
15     1.8 
14  55.5 

15     5.4 
14  58.5 
14  52.8 

55  30.2 
55     3.0 
54  39.7 

1.19 
1.06 
0.86 

55  16.2 
54  50.8 
54  30.0 

1.13 
0.97 
0.74 

0  36.2 

1  29.3 

2  19.7 

2.25 
2.16 
2.03 

0.6 
1.6 
2.6 

28 

i  29 

30 

14  50.6 

14  47.7 
14  47.1 

14  48.9 
14  47.1 
14  47.7 

54  21.9 
54  11. 1 
54    8.8 

0.60 
-0.28 
+0.10 

54  15.5 
54    8.8 
54  11.1 

0.45 
-0.09 
+0.30 

3    7.0 

3  51.2 

4  33.0 

1.90 
1.78 
1.70 

3.6 
4.6 
5.6 

31 

14  49.0 

14  51.0 

54  15.9 

+0.51 

54  23.3 

+0.71 

5  13.3 

1.66 

6.6 

' 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  Ascenaion. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

su 

NDA1 

{    1. 

TUESDAY  3. 

h     m      8 

B 

O          /           // 

1 

h     m      8 

8 

0      /      // 

// 

0 

9  43  30.36 

Lsao:) 

N.19  14  27.9 

9.730 

0 

11  14  18.43 

1.R3S3 

N.10  13  19.4 

19.533 

1 

9  45  29.37 

1.9778 

19    4  41.8 

9.806 

1 

11  16    7.71 

1.8904 

10    0  46.1 

19.574 

2 

9  47  27.1^K) 

1.973.1 

18  54  51.1 

9.883 

2 

11  17  56.88 

1.6185 

9  48  10.5 

19.614 

I^ 

9  49  2(5.16 

1.9689 

18  44  55.9 

9.957 

3 

11  19  45.93 

1.8168 

9  35  32.5 

19.654 

4 

9  51  24.16 

1.9645 

18  34  56.2 

10.031 

4 

11  21  34.88 

1.8153 

9  22  52.1 

19.693 

5 

9  53  21.90 

1.9603 

18  24  52.1 

10.104 

5 

11  23  23.74 

1.8136 

9  10    9.4 

19.731 

6 

9  55  19.38 

I.9S59 

18  14  43.6 

10.177 

6 

11  25  12.52 

1.6191 

8  57  24.4 

19.769 

7 

9  57  16.60 

1.8516 

18    4  30.8 

10.349 

7 

11  27    1.20 

1.8106 

8  44  37.1 

19.806 

8 

9  59  13.56 

1.9473 

17  54  13.7 

10.330 

8 

11  28  49.79 

1.8099 

8  31  47.7 

19.843 

9 

10    1  10.27 

1.9431 

17  43  52.4 

10.390 

9 

11  30  38.30 

1.8079 

8  18  56.1 

19.878 

10 

10    3    6.73 

1.9390 

17  33  26.9 

10.459 

10 

11  32  26.73 

1.8006 

8    6    2.3 

19.913 

11 

10    5    2.95 

1.9349 

17  22  57.3 

10.537 

11 

11  34  15.09 

l.Sa'iS 

7  53    6.5 

19.948 

12 

10    6  58.92 

1.9308 

17  12  23.7 

10.595 

12 

11  36    3.38 

1.8044 

7  40    8.6 

19.983 

13 

10    8  54.65 

1.9368 

17     1  46.0 

10.661 

13 

11  37  51.61 

1.8033 

7  27    8.7 

13.015 

14 

10  10  50.14 

1.9338 

16  51    4.3 

10.737 

14 

11  39  39.78 

1.8033 

7  14    6.8 

13.047 

15 

10  12  45.39 

14)189 

16  40  18.7 

10.793 

15 

11  41  27.88 

1.8014 

7    1    3.0 

130)79 

16 

10  14  40.41 

1.9151 

16  29  29.2 

10.856 

16 

11  43  15.93 

1.8005 

6  47  57.3 

13.111 

17 

10  16  35.21 

1.9114 

16  18  35.9 

10.930 

17 

11  45    3.94 

1.7998 

6  34  49.7 

13.149 

18 

10  18  29.78 

1.9077 

16    7  38.8 

10.984 

18 

11  46  51.90 

1.7991 

6  21  40.2 

13.179 

19 

10  20  24.13 

J. 9040 

15  56  37.9 

11.046 

19 

11  48  39.82 

1.7985 

6    8  28.9 

13.901 

20 

10  22  18.26 

1J003 

15  45  33.3 

11.107 

20 

11  50  27.71 

1.7980 

5  55  16.0 

13.930 

21 

10  24  12.16 

1.8967 

15  34  25.1 

11.167 

21 

11  52  15.57 

1.7975 

5  42    1.4 

13.956 

22 

10  26    5.85 

1.8931 

15  23  13.3 

11J837 

22 

11  54    3.40 

1.7971 

5  28  45.1 

13.985 

23 

10  27  59.33 
MC 

1.8897 

^NDA^ 

N.15  11  57.9 
if  2. 

11.386 

23 

11  55  51.21 
WED 

1.7968 

NESr 

N.  5  15  27.2 
>AY  4. 

13.319 

0 

10  29  52.61 

1.8863 

N.15    0  38.9 

11.345 

0 

11  57  38.99 

1.7965 

N.  5    2    7.6 

13.338 

1 

10  31  45.69 

1.8639 

14  49  16.4 

11.403 

1 

1 1  59  26.76 

1.7963 

4  4S  46.5 

13.363 

2 

10  33  38.57 

1.8795 

14  37  50.6 

11.459 

2 

12     1  14.53 

1.7963 

4  35  23.9 

13.389 

3 

10  35  31.24 

1.8763 

14  26  21.4 

11.515 

3 

12    3    2.30 

1.7961 

4  21  59.9 

13.413 

4 

10  37  23.72 

1.8733 

14  14  48.9 

11.571 

4 

12    4  50.07 

1.7960 

4    8  34.4 

13.436 

5 

10  39  16.02 

1.8701 

14    3  13.0 

11.635 

5 

T2    6  37.83 

1.7960 

3  55    7.5 

13.460 

6 

10  41     8.13 

1.8670 

13  51  3:3.8 

11.679 

6 

12    8  25.60 

1.7963 

3  41  39.2 

13.489 

7 

10  43    0.06 

1.8639 

13  39  51.4 

11.733 

7 

12  10  13.38 

1.7965 

3  28    9.0 

13.503 

8 

10  44  51.81 

1.8609 

13  28    5.9 

11.786 

8 

12  12     1.18 

1.7960 

3  14  38.8 

13.594 

9 

10  46  43.37 

1.8580 

13  16  17.2 

11.837 

9 

12  13  49.01 

1 .7373 

3    1    6.7 

13.544 

10 

10  48  34.76 

1.8553 

13    4  25.4 

11.888 

10 

12  15  36.8() 

1.7978 

2  47  33.4 

13.564 

11 

10  50  25.99 

1.8535 

12  52  30.(j 

11.938 

11 

12  17  24.74 

1.7964 

2  33  59.0 

13.£83 

12 

10  52  17.07 

1.8498 

12  40  32.8 

11.988 

12 

12  19  12.60 

1.7990 

2  20  23.4 

13.601 

13 

10  54    7.98 

1.8473 

12  28  32.0 

13.037 

13 

12  21     0.62 

1.7997 

2    6  46.7 

13.619 

14 

10  55  58.73 

1.8446 

12  16  28.3 

13.086 

14 

12  22  48.62 

1.8004 

1  53    9.0 

13.636 

15 

10  57  49J32 

1.8431 

12    4  21.7 

13.133 

15 

12  24  36.66 

1.8013 

1  39  30.4 

13.659 

1^ 

10  59  39.76 

1.8396 

11  52  12.3 

13.180 

16 

12  26  24.7(> 

1.8033 

1  25  50.8 

13,668 

17 

11     1  30.06 

1.8373 

11  40    0.1 

13.236 

17 

12  28  12.92 

1.8033 

1  12  10.3 

13.fi83 

18 

11     3  20.23 

1.8349 

11  27  45.1 

13.973 

18 

12  30     1.14 

1.8043 

0  58  28.8 

13.697 

19 

11     5  10.26 

1.8336 

11  15  27.4 

13.317 

19 

12  31  49.43 

1.8054 

0  44  46.5 

13.710 

20 

11     7    0.15 

1.8304 

11     3    7.0 

13.361 

20 

12  a3  37.79 

1.8366 

0  31    3.5 

13.733 

21 

11     8  49.90 

1.8383 

10  50  44.0 

13.405 

21 

12  35  2(>.22 

1.8079 

0  17  19.8 

13.735 

22 

11  10  39.53 

L&eti 

10  38  18.4 

13.449 

22 

12  37  14.73 

1.8093 

N.  0    3  35.3 

13.746 

23 

1 1  12  29.04 

1.8343 

10  25  50.2 

13.491 

23 

12  39    3.33 

1.8108 

S.  0  10    9.8 

13.757 

24 

11   14  18.43 

1.0233 

N.IO  13  19.4 

13J)33 

24 

12  40  52.02 

1.8133 

S.  0  23  55.6 

i    13.767  1 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECUNATION. 


Hour. 


Bight  Ascension. 


Difr. 
for  1  m. 


Declination. 


Diff. 
forlm- 


Hour. 


Bight  Asoenaion. 


Diff. 
for  1  m, 


Declination. 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1(3 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  5. 


h  m 

12  40 
12  42 
12  44 
12  46 
12  48 
12  49 
12  51 
12  53 
12  55 
12  57 

12  59 

13  0 


13 
13 
13 
13 


2 
4 
6 

8 


13  10 
13  11 
13  13 
13  15 
13  17 
13  19 
13  21 
13  23 


52.02! 
40.80 
29.68 
18.67 

7.76 
56.96 
46.28 
35.72 
25.29 
14.99i 

4.82; 
54.79 
44.91 
35.18 
25.60 
16.18 

6.93 
57.85 
48.93 
40.19 
31.64 
23.28 
15.11 

7.13 


a 

.8IS3  S. 

.8139 

.8156 

.8174 

.8192 

.8311 

.6331 1 

.8351 

.6979 

.8395' 

.8318 

.8343: 

.8306' 

.8391 

.8417 

.8444 

.8473 

.8500 

.8539 

.8560 

.8591 

.8033 

.8655 

.8688,  S. 


o       / 

0  23 


0  37 
0  51 

5 
19 
32 
46 

0 
14 
28 
4] 
55 

9 
23 
37 

3  51 

4  4 
18 
32 
46 

0 
13 
27 
41 


1 
1 
1 
1 
2 
2 
2 
2 
2 
3 
3 
3 


4 
4 
4 
5 
5 
5 
5 


55.6 
42.0 
28.8 
16.1 

3.9 
52.1 
40.6 
29.4 
18.5; 

7.8 
57.5 
46.9 
36.5' 
26.2: 
15.8 

5.4 
54.9 
44.2 
33.2 
22.0 
10.4 
58.5 
46.2 
33.3 


FRIDAY  6. 


13  24 
13  26 
13  28 
13  30 
13  32 
13  34 
13  36 
13  38 
13  40 
13  41 
13  43 
13  45 
13  47 
13  49 
13  51 
13  53 
13  55 
13  57 
13  59 


14 
14 
14 
14 
14 
14 


1 
3 
5 
7 
9 
11 


59.35 
51.78 
44.42 
37.28 
30.36 
23.66 
17.19 
10.95 
4.96 
59.21 
53.70 
48.45 
43.47 
38.75 
34.28 
30.08 
26.16 
22.53 
19.18 
16.12 
13.36 
10.89 
8.72 
6.86 
5.32 


.8731 

.8756 

.8793 

.8838 

.8865 

.8903 

.8941 

.8061 

.9031 

.9063 

.9105 

.9148 

.9191 

.9334^ 

.9378', 

.9334; 

.9370; 

.9418! 

.9466* 

.9515| 

.9564 

JM14 

.9665 

.9717 

.9769 


S.  5 

6 

6 

6 

6 

7 

7 

7 

7 

7 

8 

8 

8 

8 

9 

9 

9 

9 

10 

10 

10 

10 

10 

11 

S.ll 


55 

9 
22 
36 
50 

4 


19.9 
5.9 
51.3 
36.0 
19.9 
3.0 
17  45.3 
31  26.7 
45  7.01 
58  46.3 
12  24.5 
26  1.5 
39  37J3 
11.8 
44.9 
16.7 
47.0 
15.7 
42.9 
8.4 
32.1 
54.1 
14.2 
32.3 
48.4 


53 

6 

20 

33 

47 

0 

14 

27 

40 

54 

7 

20 


3.767 
3.776 
3.784 
3.793 
3.800 
3.806 
3.811 
3.816 
3.830 
3.833 
3.835 
3.836 
3.837 
3.837 
3.836 
3.835 
3.833 
3.819 
3.815 
3.810 
3.804 
3.797 
3.790 
3.783 


13.779 

13.763 

13.750 

13.738 

13.735 

13.711 

13.696 

13.680 

13.663 

13.645 

13.696 

13.606 

13.585 

13.563 

13.540 

13.516 

13.401 

13.465 

13.438 

13.410 

13.381 

13.350 

13.318 

13.965 

13.351 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  7. 


h    m 

s 

s 

0       /       // 

14  11 

5.32 

1.9769 

S.ll  20  48.4 

14  13 

4.09 

1.9833 

11  34    2.4 

14  15 

3.18 

1.9876 

11  47  14.3 

14  17 

2.60 

1.0931 

12    0  24.0 

14  19 

2.35 

1.9086 

12  13  31.4 

14  21 

2.43 

9.0049 

12  26  36.4 

14  23 

2.84 

9.0009 

12  39  38.9, 

14  25 

3.60 

9.0156 

12  52  38.9 

14  27 

4.71 

9.0914 

13    5  36.4 

14  29 

6.16 

9.0973 

13  18  31.2 

14  31 

7.97 

9.0339 

13  31  23.3 

14  33  10.14 

9.0393 

13  44  12.5 

14  35  12.68 

3.0453 

13  56  58.9 

14  37  15.58 

80)515 
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13.100 

20 

23  37  50.37 

9.1406 

7  23  41.8 

15.451 

21 

21  52    7.22 

9.3796 

18  28    5.3 

13.909 

21 

23  39  58.71 

9.1374 

7    8  13.8 

15.481 

22 

21  54  29.81 

9.3734 

18  15  49.4 

19.317 

22 

23  42    6.85 

9.1340 

6  52  44.0 

15.510 

23 

21  56  52.03 

9J673 

18    3  27.1 

19.483 

23 

23  44  14.79 

9J306 

9.19781 

6  37  12.5 

ISAIS 

24 

21  59  13.8^ 

9.3619 

8.17  50  58.5 

19/i88 

24 

23  46  22.541 

S.  6  21  39.4 

15.S64 

lOO 


JUNE,  1873. 


IX 


■ 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECf.TNATlON. 

Hour. 

Bight  Ascensioii. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Honr. 

Bight  Ascension. 

Diflr. 
forlm 

t 

Declination. 

Diff. 
for  1  m. 

TUi 

:SDA^ 

Y  17. 

THURSDAY  19. 

h    m      s 

8 

O          1           // 

// 

h    m      8 

8 

O          /          /«    j         /r            1 

0 

23  46  22.54 

S.1276 

S.  6  21  39.4 

15.564 

0 

1  26  25.73 

2.0733 

N.  6    9    0.6 

15J902   1 

1 

23  48  30.10 

S.1S45 

6    6    4.8 

15.589 

1 

1  28  30.15 

2.0742 

6  24  11.7    15.163  1 

2 

23  50  37.48 

S.1315 

5  50  28.7 

15.612 

2 

1  30  34.63 

2.0751 

6  39  20.3 

15.123    1 

3 

23  52  44.G8 

3.1186 

5  34  51.3 

15.633 

3 

1  32  39.16 

2.0761 

6  54  26.4:   15.080 

4 

23  54  51.70 

3.1i:>8 

5  19  12.6 

j    15.654 

4 

1  34  43.75 

2J)772 

7    9  30.0;   15JB8 

5 

23  56  58.56 

3.1130 

5    3  32.8 

■    15.673 

5 

1  36  48.41 

2.0784 

7  24  31.0 

14.994    1 

6 

23  59    5.25 

3.1103 

4  47  51.8 

15.690 

6 

1  38  53.14 

9.0796 

7  39  29.3    14.948  1 

7 

0    1  11.78 

2.1077 

4  32    9.8 

15.706 

7 

1  40  57.95 

2.0809 

7  54  24.9    14JKI3  1 

6 

0    3  18.16 

3.1053 

4  16  27.0 

15.721 

8 

1  43    2.84 

2.0839 

8    9  17.6 

14.854 

9 

0    5  24.40 

3.1038 

4    0  43.3 

15.734 

9 

1  45    7.80 

2.0836 

8  24    7.4 

14.804 

10 

0    7  30.49 

3.1004 

3  44  58.9 

15.745 

10 

1  47  12.85 

2.0850 

8  38  54.2 

14.754 

11 

0    9  36.44 

3.0981 

3  29  13.9 

15.755 

11 

1  49  18.00 

2.0866 

8  53  38.0    14.703  1 

12 

0  11  42.26 

3.0959 

3  13  28.2 

15.764 

12 

1  51  23.25 

2.0883 

9    8  18.6    14.650  1 

13 

0  13  47.95 

3.0938 

2  57  42.0 

15.772 

13 

1  53  28.60 

2.0900 

9  22  56.0 

14Ji96 

14 

0  15  53.52 

3.0918 

2  41  55.5 

15.778 

14 

1  55  34.04 

9.0918 

9  37  30.1 

14.541 

15 

0  17  58.96 

3.0899 

2  26    8.6 

15.783 

15 

1  57  39.59 

2.0906 

9  52    1.0 

14.484 

16 

0  20    4.29 

3.0881 

2  10  21.4 

15.787 

16 

1  59  45.25 

2.0954 

10    6  28.5 

14.437 

17 

0  22    9.52 

3.0864 

1  54  34.1 

15.789 

17 

2    1  51.03 

2.9973 

10  20  52.4 

14.368 

18 

0  24  14.65 

3.0847 

1  38  46.7 

15.789 

18 

2    3  56.93 

2.0993 

10  35  12.6 

14.308 

19 

0  26  19.68 

3.0831 

1  22  59.4 

15.788 

19 

2    6    2.95 

2.1014 

10  49  29.2 

14.947 

20 

0  28  24.61 

3.0815 

1     7  12.1 

15.786 

20 

2    8    9.10 

2.1035 

11    3  42.2 

14.184 

21 

0  30  29.46 

3.0801 

0  51  24.9 

15.763 

21 

2  10  15.37 

9.1057 

11  17  51.5 

14.190 

22 

0  32  34.23 

3.0788 

0  35  37.9 

15.779 

22 

2  12  21.78 

9.1080 

11  31  56.9 

14.056 

23 

0  34  38.92 

2.0777 

S.  0  19  51.3 

15.773 

23 

2  14  28.33 

9.1103 

N.ll  45  58.3 

13.990 

WEDl^ 

JESD. 

A.Y  18. 

FR 

IDAY 

20. 

0 

'  0  36  43.54 

2.0764' 

S.  0    4    5.2 

15.765 

0 

2  16  35.01 

9.1196 

N.ll  59  55.7 

134)92 

1 

0  38  48.09 

2.0753 

N.  0  11  40.5 

15.756 

1 

2  18  41.84 

2.1150 

12  13  49.0 

13.854 

2 

0  40  52.58 

3.0743 

0  27  25.6 

15.747 

2 

2  20  48.82 

2.1175 

12  27  38JiJ 

13.785 

3 

0  42  57.01 

2.0735 

0  43  10J2 

15.736 

3 

2  22  55.94 

2.1900 

12  41  23.3 

13.714 

4 

0  45    1.39 

2.0737 

0  58  54.1 

15.723 

4 

2  25    3.21 

2.1236 

12  55    4.1 

13.649 

5 

0  47    5.73 

2.0730 

1  14  37.1 

15.709 

5 

2  27  10.64 

9.1253 

13    8  40.4 

U,3S9 

6 

0  49  10.02 

2.0713 

1  30  19.1 

15.6M 

6 

2  29  18.24 

2.1280 

13  22  12.3 

13.494 

7 

0  51  14.27 

3.0707 

1  46    0.2 

15.677 

7 

2  31  26.00 

2.1307 

13  35  39.7 

13.419 

8 

0  53  18.49 

3.0703 

2    1  40.4 

15.659 

8 

2  33  33.91 

2.1335 

13  49    2.5 

13.349 

9 

0  55  22.69 

3.0698 

2  17  19.5 

15.640 

9 

2  35  41.99 

9.1363 

14    2  20.8 

13J964 

10 

0  57  26.87 

3.0695 

2  32  57.4 

15.619 

10 

2  37  50.24 

9.1391 

14  15  34.3 

13.185 

11 

0  59  31.03 

2.0693 

2  48  34.0 

15.598 

11 

2  39  58.67 

9.1490 

14  28  43.0 

13.104 

12 

1     1  35.17 

2.0691 

3    4    9.2 

15.575 

12 

2  42    7.28 

9.1449 

14  41  46.9 

13.093 

13 

1    3  39.31 

2.0690 

3  19  43.0 

15.551 

13 

2  44  16.06 

9.1478 

14  54  45.9 

19.941 

14 

1    5  43.45 

2.0690 

3  35  15.4 

15.596 

14 

2  46  25.02 

9.1508 

15    7  39.8 

19.857 

15 

1    7  47.59 

2.0691 

3  50  46.2 

15.499 

15 

2  48  34.16 

9.1538 

15  20  28.7 

19.772 

16 

1    9  51.74 

2.0693 

4    6  15.4 

15.471 

16 

2  50  43.48 

9.1569 

15  33  12.5 

19.686 

17 

1  11  55.90 

3.0694 

4  21  42.8 

15.442 

17 

2  52  52.99 

9.1600 

15  45  51.1 

19.599 

18 

1  14    0.07 

3.0697 

4  37    8.5 

15.411 

18 

2  55    2.70 

9.1632 

15  58  24.4 

19J&10 

19 

1  16    4.26 

3.0703 

4  52  32.3 

15.380 

19 

2  57  12.59 

2.1064 

16  10  52.4 

19.491 

20 

1  18    8.48 

2.0707 

5    7  54.2 

15.347 

20 

2  59  22.67 

2.1696 

16  23  14.9 

19.JM 

21 

1  20  12.74 

2.0713 

5  23  14.0 

15.312 

21 

3    1  32.95 

9.1729 

16  35  32.0 

19.238 

22 

1  22  17.03 

2.0719 

5  38  31.7 

15.277 

22 

3    3  43.42 

9.1762 

16  47  4a5 

12.145 

23 

1  24  21.36 

3.0796 

5  53  47.2 

15.940 

23 

3    5  54.09 

9.1794 

16  59  49.4 

19.051 

24 

1  26  25.73 

2^1733 

N.  6    9    0.6 

15J903 

24 

3    8    4.95 

2.1897 

N.17  11  49.7 

11.906 

JL« 


JUMK,  1»73. 


lOl 


^ 

GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECT.TNATION. 

Hour. 

Right  Asconsio^. 

Diff. 
forlm. 

1 

Declination. 

Diff. 
for  1  m. 

! 

Honr. 

Kight  AHcemdon. 

I)iff. 
for  1  m. 

Declination. 

Diff. 
for  1  lu. 

SATl 

• 

[JRDA 

V  21. 

\ 

MONDAY  23. 

]|    111       a 

8 

O          /           1/ 

u 

k      lU         8 

8 

O          /          // 

II 

0 

3    8    4.95 

2.1827 

N.17  11  49.7 

11.956 

0 

4  56  41.27 

2.3334 

N.24  36  11.4 

6.303 

1 

3  10  16.0  L 

'2.1861 

17  23  44.2 

11.860 

1 

4  59     1.34 

2..'»56 

24  42  19.5 

6.064 

2 

3  12  27.28 

2.1685 

17  35  3>.9 

11.763 

2 

5     1  21.54 

2J377 

24  48  19.1 

5.994 

3 

3  14  38.75 

2.1939 

17  47  15.7 

11.663 

3 

5    3  41.87 

2Jn97 

24  54  lOU) 

5.783 

4 

3  16  50.42 

2.1963 

17  58  52.5 

11.563 

4 

5    6    2.32 

2.3417 

24  59  53.0 

5.641 

5 

3  19    2.30 

2.199'/ 

18  10  23.3 

11.462 

5 

5    8  22.88 

2.3435 

25    5  27.2 

5.499 

6 

3  21  14.38 

2.2031 

18  21  48.1 

11.360 

6 

5  10  43.55 

2.3453 

25  10  52.9 

5.357 

7 

3  23  26.67 

2.9(M)5 

18  33    6.7 

11.358 

7 

5  13    4.32 

2.3471 

25  16  10.0 

5.214 

8 

3  25  39.16 

2.3100 

18  44  19.1 

11.154 

8 

5  15  25.19 

3.3488 

25  21  18.5 

5.070 

9 

3  27  51.86 

2.2134 

18  55  25.2 

11.048 

9 

5  17  46.17 

3.3503 

25  26  18.4 

4.926 

10 

3  30    4.77 

2.2169 

19    6  24.9 

10.943 

10 

5  20    7.24 

3.a'>18 

25  31    9.7 

4.783 

11 

3  32  17.88 

2jm3 

19  17  18.2 

10.834 

11 

5  22  28.39 

2m%31 

25  35  52.3 

4.637 

12 

3  34  31.20 

2.i&J38 

19  28    5.1 

10.796 

12 

5  24  49.61 

2.3544 

25  40  26.1 

4.49^ 

13 

3  36  44.73 

2.2273 

19  38  45.4 

10.617 

13 

5  27  10.91 

2.3556 

25  44  51.2 

4.347 

14 

3  38  58.47 

2.2307 

19  49  19.1 

]0J>06 

14 

5  29  32.28 

2.3567 

25  49    7.6 

4J901 

15 

3  41  12.42 

2.2342 

19  59  46.2 

10.395 

15 

5  31  53.72 

3.3577 

25  53  15.4 

4.055 

16 

3  43  26.57 

2.2376 

20  10    6.6 

10.883 

16 

5  34  15.21 

2m')586 

25  57  14.4 

3.909 

17 

3  45  40.93 

2.9411 

20  20  20.2 

10.169 

17 

5  36  36.75 

2.3596 

26    1     4.5 

3.763 

18 

3  47  55.50 

2.2445 

20  30  26i^ 

10.054 

18 

5  38  58.35 

2.3608 

26    4  45.8 

3.616 

19 

3  50  10.27 

2.2479 

20  40  26.7 

9.939 

19 

5  41  19.99 

2.3609 

26    8  18.3 

3.469 

20 

3  52  25A5 

2.2513 

20  50  19.6 

9.898 

20 

5  43  41.66 

2.3614 

26  11  42.0 

3.331 

21 

3  54  40.43 

9.2547 

21    0    5J> 

9.705 

21 

5  46    3.36 

2.3619 

26  14  56.9 

3.174 

22 

3  56  55.81 

2J95K1 

21    9  44.3 

9.587 

22 

5  48  25.09 

8.3633 

26  18    2.9 

3.087 

23 

3  59  11.40 

su: 

2.9615 

NDAK 

NJJl  19  15.9 
'  22. 

9.467 

23 

5  50  46.84 
TUI 

2..3625 

:SDA^ 

N.26  21    0.1 
if  24. 

3.879 

0 

4    1  27.20 

9JK49 

N.21  28  40.4 

9.346 

0 

5  53    8.61 

9.3637 

NJJ6  23  48.4 

3.731 

1 

4    3  43.20 

2.9682 

21  37  57.6 

9.835 

1 

5  55  30.38 

9.3638 

26  26  27.8 

3.583 

2 

4    5  59.39 

2.2715 

21  47    7.5 

9.103 

2 

5  57  52.15 

3.3636 

26  28  58.4 

3.435 

3 

4    8  15.77 

2J2748 

21  56  10.0 

8.979 

3 

6    0  13.92 

3J096 

26  31  20.1 

3.387 

4 

4  10  32.35 

3.9780 

22    5    5.1 

8.855 

4 

6    2  35.68 

3.3634 

26  33  32.9 

3.140 

5 

4  12  49.12 

9.2812 

22  13  52.7 

8.730 

5 

6    4  57.42 

3.3631 

26  35  36.8 

1.993 

6 

4  15    6.09 

3.2844 

22  22  32.8 

8.604 

6 

6    7  19.13 

3.3617 

26  37  31.9 

1.844 

7 

4  17  23.25 

3.3875 

22  31    5.3 

8.478 

7 

6    9  40.82 

3.3613 

26  39  18.1 

1.696 

8 

4  19  40.59 

3.2906 

22  39  30.2 

8.350 

8 

6  12    2.47 

3.1606 

26  40  55.4 

1.548 

9 

4  21  58.11 

3.3936 

22  47  47.4 

%:im 

9 

6  14  24.09 

3.3598 

26  42  23.9 

1.400 

10 

4  24  15.82 

3.3966 

22  55  56.9 

8.093 

10 

6  16  45.66 

8.3589 

26  43  43.5 

1.353 

11 

4  26  33.71 

3.3996 

23    3  58.6 

7.963 

11 

6  19    7.17 

3.3580 

26  44  54.2 

1.105 

12 

4  28  51.78 

3.3025 

23  11  52.4 

7.833 

12 

6  21  28.62 

3.3570 

26  45  56.1 

0J»58 

13 

4  31  10.02 

3.3054 

23  19  38.4 

7.700 

13 

6  23  50.01 

3.3558 

26  46  49.1 

0.811 

14 

4  33  28.43 

3.3082 

23  27  16.4 

7.567 

14 

6  26  11.33 

8.3546 

26  47  33.3 

0.664 

15 

4  35  47.02 

2.3110 

23  34  46.5 

7.434 

15 

6  28  32.57 

3.3532 

26  48    8.8 

0.617 

16 

4  38    5.77 

2.3137 

23  42    8.6 

7.300 

16 

6  30  53.73 

3.3518 

'    26  48  35.5 

0.371 

17 

4  40  24.68 

3.3164 

23  49  22.6 

7.165 

17 

6  33  14.79 

3.3503 

26  48  53.4 

0.825 

18 

4  42  43.74 

9.3190 

23  56  28.5 

7.030 

18 

6  35  35.76 

3.3486 

26  49    2.4 

-H).079 

19 

4  45    2.96 

3.3916 

24    3  26.3 

6.894 

19 

6  37  56.63 

3.3460 

26  49    2.7 

-0.067 

20 

4  47  22.33 

9.3341 

24  10  15.9 

6.757 

20 

6  40  17.39 

3.3451 

26  48  54.4 

0J912 

21 

4  49  41.86 

8.3965 

24  16  57.2 

6.619 

21 

6  42  38.04 

3.3431 

26  48  37.4 

0.357 

22 

4  52    1.53 

3.3389 

24  23  30.3 

6.481 

22 

6  44  58.57 

3.3411 

26  48  11.7 

0.601 

23 

4  54  21.33 

3.3313 

24  29  55.0 

6.343 

23 

6  47  18.97 

3.3390 

26  47  37.3 

0.645 

24 

4  56  41J27 

9.8334 

N.24  36  11.4 

6.903 

24 

6  49  39.25 

3.3368 

N.26  46  54.2 

0.788 

lOd 


JUNB^  1873. 


XI. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Aaceoaioii. 


I 


Diff. 
for  1  m. 


Bedination. 


for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


WEDNESDAY  25. 


h    m     8 

0 

6  49  39.25 

1 

6  51  59.39 

2 

6  54  19.39 

3 

6  56  39.24 

4 

6  58  58.94 

5 

7    1  18.48 

6 

7    3  37.85 

7 

7    5  57.06 

8 

7    8  16.09 

9 

7  10  34.95 

10 

7  12  5a62 

11 

7  15  12.10 

12 

7  17  30.39 

13 

7  19  48.48 

14 

7  22    6.37 

15 

7  24  24.05 

16 

7  26  41.52 

17 

7  28  58.77 

18 

7  31  15.79 

19 

7  33  32.59 

20 

7  35  49.16 

21 

7  38    5.50 

22 

7  40  21.60 

23 

7  42  3746 

8 

9.3368 

9.3344 

9.3390 

9.3905 

9.3969 

9.3949 

9.3915 

9.3187 

9.3158 

9.3197 

9.3096 

9.3064 

9.3031 

9.9908 

9.9964 

9J9999 

9.9893 

9.9856 

9JW19 

9.9781 

9.9749 

9J9703 

9.9663 

9«9G93 


N.26  46 
26  46 
26  45 
26  43 
26  42 
26  41 
26  39 
26  37 
26  36 
26  34 
26  31 
26  29 
26  27 
26  24 
26  22 
26  19 
26 
26 
26 
26 
26 
25  59 
25  55 

NJ25  51 


« 


16 

13 

9 

6 

3 


54  J2 

2.5 

2.3 

53.6 

36.3 

10.5 

36.2 

53.5 

2.4 

2.9 

55.1 

39.0 

14.7 

42.1 

1.4 

12.5 

15.5 

10.5 

57.5 

36.5 

7.6 

30.8 

46.2 

53.8 


THURSDAY  26. 


7 

7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
8 


44 

47 

49 

51 

53 

56 

58 

0 

2 

5 

7 

9 


8  11 
8  13 


8 
8 


16 
18 


8  20 
8  22 
8  24 
8  26 
8  29 
8  31 
8  33 
835 
8  37 


53.07 

8.43 
23.54 
38.39 
52.98 

7.31 
21.37 
35.16 
48.68 

1.93 
14.90 
27.59 
40.00 
52.13 

3.97 
15.51 
26.77 
37.74 
48.41 
58.79 

8.87 
18.65 
28.13 
37.31 
46.19 


9J9581 
9.9539 
9JM96 
9J9453 
9J9410 
9.9365 
9J2390 
3.9975 
9.9930 
9.9184 
9.9138 
9.9091 
9J9044 
9.1996 
9.1948 
9.1900 
9.1859 
9.1803 
9.1754 
9.1705 
9.1655 
9.1606 
9.1555 


N.25  47 
25  43 
25  39 
25  35 
25  30 
25  25 
25  21 
25  16 
25  11 
25 
25 


6 

0 


9.1505 
9.1455 


24  55 
24  50 
24  44 
24  38 
24  32 
24  26 
24  20 
24  14 
24  8 
24  2 
23  55 
23  48 
23  42 
NJ23  35 


53.6 
45.7 
30.2 
7.1 
36.5 
58.4 
12.8 
19.8 
19.5 
12.0 
57.2 
35.2 

ao 

29.7 
46.5 
56.3 
59.2 
55.3 
44.5 
27.0 
2.8 
32.0 
54.6 
10.8 
20.5 


0.788 

0.931 

1.074 

1J917 

1.359 

1J501 

1.649 

1.789 

1.989 

9.061 

9.199 

9.337 

9.474 

9.611 

9.747 

9.889 

3.016 

3.150 

3J363 

3.416 

3.546 

3.678 

3.808 

3.938 


Hour. 


4MS 
4.194 
4.391 
4.447 
4.573 
4.697 
4.890 
4.943 
&.065 
5.186 
5.307 
5.497 
5.545 
5.669 
5.779 
5.894 
6UW9 
6.193 
6.935 
6.347 
6.458 
6.S68 
6.677 
6.785 
6.899 


Bight  AtflfflirioiL 


Difl: 
forlm. 


Declination. 


DiC 
forlm. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
20 
21 
22 
23 
24 


FRU)AY  27. 


h     m     8 

8  37  46.19 
8  39  54.77 
8  42  3.04 
8  44  11.00 
8  46  18.66 
8  48  26.01 
8  .50  33.06 
8  52  39.80 
8  54  46.24 
8  56  52.37 
8  58  58.19 


9 
9 
9 
9 
9 
9 


1 
3 
5 
7 
9 
11 


3.70 
8.91 

ia8i 

18.41 
22.70 
26.68 


9  13  30.36 
9  15  33.74 
9  17  36.81 
9  19  39.58 
9  21  42.061 
9  23  44^24 
9  25  46.11 


8 

9.1455 
9.1404 
9.1353 
9.1309 
9.1351 
9.1900 
9.1149 
9.1008 
9.1047 
9.0096 
9.0945 
9.0894 

9^)799 
9.0741 
9.0690 
30)639 
3.0588 
3.0537 
3.0487 
8U>437 
34)087 
3U)337 
34)987 


N.23  35 
23  28 
23  21 
23  14 
23  6 
22  59 
22  52 
22  44 
22  36 
22  29 
22  21 
22 
22 
21 


13 

5 

57 


21  48 
21  40 


21 
21 
21 
21 


32 

23 

14 

6 


20  57 

20  48 

20  39 

N.20  30 


II 

20.5 

64W9 

23.8 

64198 

20.8 

7.103 

11.4 

74)07 

55.8 

74)11 

34.1 

7.413 

6.3 

7.514 

32.4 

7.614 

52.6 

7.713 

6.8 

7.619 

15.1 

74)09 

17.7 

64)06 

14.5 

6.100 

5.6 

8.195 

51.1 

6J989 

30.9 

6J89 

5Ji 

8.473 

34.1 

64i64 

57.5 

8.654 

15.6 

6.749 

28.4 

8.830 

3&0 

8.917 

38.4 

9.009 

35.7 

94)617 

SATURDAY  28. 


9  27 
9  29 
9  31 
9  33 
9  35 
9  37 
9  39 
9  41 
9  43 
45 
47 
9  49 
9  51 
9  53 
9  55 
9  57 
59 
1 


9 
9 


9 
10 
10 
10 
10 
10 
10 


3 
5 
7 
9 
11 


10  13 
10  15 


47.68 
48.95 
49.94 
50.64 
51.04 
51.15 
50.98 
50.52 
49.77 
48.74 
47.43 
45.84 
43.98 
41.84 
39.43 
36.76 
33.82 
30.61 
27.13 
23.39 
19.40 
15.16 
10.67 
5S3 
0.93 


34)938 
84)189 
34)140 
34)091 
3.0043 
.9995 
4)947 

QODO 


.9805 
.9758 
.9719 
4)666 


41575 
4)531 
4M87 
.9443 
4)999 
.9356 
4)314 
.9979 
4)930 
J4)189 
1.9148 


N.20 
20 
20 
9 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
6 
6 
6 

N. 


21  27.91 

12  15.1 

2  57.4 

53  34.7 

44  7JJ 

34  34.9 

24  57.9 
15  16.2 

5  29.9 
55  39.1 

45  43.7 

35  43i) 

25  39.6 
15  31.0 

5  18.1 
55  1.01 
44  39.7 
34  14.31 
23  44.7 
11.1 
33.61 
51  52.1 

41   a7 

30  17.5 
19  24.6 


13 
2 


9.171 

9.355 

9.337 

9.418 

9.498 

9.577 

94155 

9.739 

9.609 

9.885 

9.900 

104)34 

10.107 

10.178 

10.349 

10.319 

10J80 

10.458 

10.596 

10.5r3 

104)50 

10.794 

10.768 

10.651 

104)13 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

1 

Honr. 

Right  Afloensicm. 

DiA 
for  1  m. 

Declination. 

IMff. 
forlm. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

SUNDAl 

'  29. 

MONDAY  30. 

h    m     8          B 

O          1         It 

II 

li     m    8 

B 

O         /          II 

// 

0 

10  15    0.93 

1.9148 

N.16  19  24.6 

10.913 

0 

10  59  55.43 

1.8399 

N.ll  41  25.3 

19.177 

1 

10  16  55.69 

1.9108 

16    8  27.9 

10.975 

1 

11     1  45.32 

1.8309 

11  29  13.3 

19J290 

2 

10  18  50.22 

1.9068 

15  57  27.5 

11.036 

2 

11    3  35.06 

1.8976 

11  16  58.8 

19.963 

3 

10  20  44.51 

1.9099 

15  46  23.5 

11.096 

3 

11    5  24.65 

1.8951 

11    4  41.7 

19.305 

4 

10  22  38.56 

1.8991 

15  35  15.9 

11.155 

4 

11     7  14.08 

1.8997 

10  52  22.1 

19.346 

5 

10  24  32.38 

1.8953 

15  24    4.8 

11.914 

5 

11    9    3.37 

1.8903 

10  40    0.1 

19.387 

6 

10  26  25.98 

1.8915 

15  12  50.2 

11.979 

6 

11  10  52.51 

1.8179 

10  27  35.7 

19.497 

7 

10  28  19.35 

1.8877 

15    1  32.2 

11.399 

7 

11  12  41.51 

1.8156 

10  15    8.9 

19.466 

8 

10  30  12.50 

1.8840 

14  50  10.8 

11.385 

8 

11  14  30.38 

1.8133 

10    2  39.8 

19.504 

9 

10  32    5.42 

1.8804 

14  38  46.0 

11.440 

9 

11  16  19.11 

1.8111 

9  50    8.4 

19.549 

10 

10  33  58.13 

1.8768 

14  27  17.9 

11.494 

10 

11  18    7.71 

1.8090 

9  37  34.7 

19.579 

11 

10  35  50.63 

1.8733 

14  15  46.6 

11.548 

11 

11  19  56.19 

1.8070 

9  24  5a9 

19.615 

12 

10  37  42.93 

1.8699 

14    4  12.2 

11.601 

12 

11  21  44.55 

13)50 

9  12  20.9 

19.651 

13 

10  39  35.02 

1.8665 

13  52  34.6 

11U{53 

13 

11  23  32.79 

1.8031 

8  59  40.8 

19.686 

14 

10  41  26.91 

1.8633 

13  40  53.9 

11.705 

14 

11  25  20.92 

1.8013 

8  46  58.6 

19.790 

15 

10  43  18.59 

1.8598 

13  29  10.0 

11.755 

15 

11  27    8.95 

1.7996 

8  34  14.3 

19.754 

16 

10  45  10.08 

1.8567 

13  17  23.1 

11.805 

16 

11  28  56.87 

1.7979 

8  21  28.0 

19.787 

17 

10  47    1.38 

1.8535 

13    5  33.3 

11.854 

17 

11  30  44.69 

1.7963 

8    8  39.8 

19.819 

18 

10  48  52.50 

1.8504 

12  53  40.6 

11.909 

18 

11  32  32.42 

1.7948 

7  55  49.7 

19.e51 

19 

10  50  43.43 

1.8473 

12  41  45.0 

11.950 

19 

11  34  20.06 

1.7933 

7  42  57.7 

19.883 

20 

10  52  34.18 

1.8443 

12  29  46.6 

11.997 

20 

11  36    7.60 

1.7918 

7  30    3.9 

19.913 

21 

10  54  24,75 

1.8414 

12  17  45.3 

19.043 

21 

11  37  55.06 

1.7905 

7  17    8.2 

19.943 

22 

10  56  15.15 

1.8385 

12    5  41.3 

19.088 

22 

11  39  42.44 

1.7899 

7    4  10.7 

19.973 

23 

10  58    5.38 

1.8357 

11  53  34.6 

19.133 

23 

11  41  29.75 

1.7880 

6  51  11.6 

13.000 

24 

10  59  55.43 

1.8399 

N.ll  41  25.3 

19.177 

24 

11  43  17.001 

1.7868 

N.  6  38  10^ 

13.098 

• 

PHASES  OF 

TH] 

S  MOON. 

• 

3)   First  ( 

Quarter, .... 

•         • 

•     •     •      ^ 

L         h 
18 

m 

19.3 

O  FullJM 

.oon,       .... 

•         • 

...     10 

10 

1.5 

<C  Lastq 

luarter,  .... 

•         • 

...     17 

3 

32.1 

#  New  A 

loon,      .... 

•         • 

...    24 

9 

12.5 

<C  Apoge 
<C  Perige 
<t  Apoge 

e 

d 

2 

h 

0.5 

\*j    ****** 
e, 

14 
29 

2.5 
17.7 

'€•..•••. 

V,     ****** 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

P.L. 

PL. 

P.L. 

®  o 

and 

Noon. 

of 

nPi 

of 

Vlh. 

of 

Kb 

of 

1 

Position. 

Diff. 
3419 

Diif. 

Diflf. 

Diff. 

Sun 

W. 

O            1        // 

70  47  49 

O           /         // 

72    9  44 

3493 

O          /        // 

73  31  34 

3497 

7I53  20 

3430 

Pollux 

W. 

30    6  55 

3097 

31  35  45 

3069 

33    4  32 

307S 

34  33  16 

3073 

Spica 
Mars 

E. 

60  44  V2 

3074 

59  15  31 

3079 

57  46  56 

3089 

56  18  25 

3087 

E. 

m  'Z)  34 

3036 

65    0    6 

3040 

63  30  43 

3044 

62    1  25 

3048 

Antares 

E. 

106  35  51 

3062 

105    6  55 

3065 

103  38    3 

?Q69 

102    9  15 

3071 

2 

Sun 

W. 

81  41  33 

3437 

83    3    8 

3437 

84  24  43 

1437 

85  46  18 

3435 

1  Pollux 

W. 

41  56  31 

3078 

43  25    8 

3077 

44  53  46 

3076 

46  22  25 

3075 

Spica 
Mara 

E. 

48  56  46 

3098 

47  28  34 

3099 

46    0  23 

3100 

44  32  13 

3101 

E. 

54  35  52 

3060 

5.3    6  53 

3060 

51  37  55 

3060 

50    8  57 

3060 

Antares 

E. 

94  45  51 

3078 

93  17  14 

3077 

PI  48  36 

3077 

90  19  58 

3075 

3 

Sun 

W. 

92  34  48 

3491 

93  56  41 

34)7 

05  18  38 

3419 

96  40  41 

3407 

Pollux 

W. 

53  46  16 

3060 

55  15  14 

3056 

56  44  17 

3052 

58  13  26 

3047 

Jupiter 

W. 

21  11  37 

3167 

22  m    2 

.  3174 

24    4  42 

3169 

25  31  37 

31S0 

Spica 
Mare 

E. 

37  11  28 

3099 

35  43  17 

3099 

34  15    6 

3096 

32  46  54 

3097 

E. 

42  43  56 

3034 

41  14  50 

3059 

39  45  41 

3049 

38  16  29 

3045 

Antares 

E. 

82  56  14 

3063 

81  27  19 

3059 

79  58  19 

3055 

78  29  14 

3050 

4 

Sun 

W. 

103  32  38 

3572 

104  55  26 

3365 

106  18  23 

XiM 

107  41  30 

3346 

Pollux 

W. 

65  40  55 

3014 

67  10  50 

3007 

68  40  54 

9998 

70  11    9 

2990 

Jupiter 

W. 

32  49  m 

3096 

34  17  51 

3086 

35  46  18 

3075 

37  14  58 

3064 

Regulus 

W. 

29  37     1 

3070 

31     5  47 

3058 

32  34  48 

3045 

34    4    5 

3033 

Spica 
Mars 

E. 

25  25  48 

3100 

23  57  38 

3104 

22  29  33 

3109 

21    1  34 

3117 

E. 

30  49  17 

30S4 

29  19  S4 

3090 

27  49  46 

3015 

26  19  52 

3011 

Antares 

E. 

71    2    7 

3018 

69  32  17 

3011 

68    2  18 

3003 

66  32    9 

9994 

5 

Sun 

W. 

114  39  55 

3994 

116    4  13 

3983 

117  28  45 

3970 

118  53  31 

3358 

Pollux 

W. 

77  45  14 

9941 

79  16  41 

9930 

80  48  22 

9919 

82  20  17 

9907 

Jupiter 

W. 

44  41  43 

3008 

46  11  46 

9995 

47  42    5 

9983 

49  12  3:) 

9970 

Regulus 

W. 

41  34  19 

9971 

43    5    8 

9958 

44  36  13 

9946 

4(;    7  .34 

9939 

Antares 

E. 

58  58  3(» 

9947 

57  27  17 

2337 

55  55  45 

9996 

54  23  59 

9915 

a  AquilfB 

E. 

105  48  57 

3830 

104  34  2(> 

3807 

103  19  31 

3785 

102    4  13 

3764 

Saturn 

E. 

112  41  35 

• 

9941 

111  10    8 

9999 

109  38  26 

9918 

108    6  30 

9906 

6 

Sun 

W. 

126    1    9 

3101 

127  27  29 

3177 

128  54    6 

3163 

130  21    0 

3148 

Pollux 

W. 

90    3  42 

9845 

91  37  12 

9831 

93  10  59 

9818 

94  45    4 

9805 

Jupiter 

W. 

56  49  32 

9904 

58  21  46 

9891 

59  54  17 

9876 

61  27    6 

98G2 

Regulus 

W. 

53  48  35 

9864 

55  21  40 

9850 

56  55    3 

9835 

58  28  45 

9891 

Antares 

E. 

46  41  29 

9855 

45    8  13 

9849 

43  34  40 

9830 

42    0  51 

9817 

a  Aquilae 

E. 

95  42  21 

3667 

94  24  59 

3650 

93    7  19 

36:f5 

91  49  22 

3690 

Saturn 

E. 

100  22  54 

9849 

98  49  21 

9839 

97  15  31 

9815 

95  41  23 

9901 

7 

Pollux 

W. 

102  40    1 

9733 

104  15  57 

9718 

105  52  13 

9704 

107  28  48 

9689 

Jupiter 

W. 

m  15  52 

9788 

70  50  35 

9T74 

72  25  37 

2758 

74    1    0 

9744 

Regulus 

W. 

66  21  59 

2747 

67  57  3(i 

9739 

69  33  33 

2717 

71    9  50 

2701 

Antai-es 

E. 

34    7  35 

9753 

32  32    6 

9741 

30  56  20 

9728 

29  20  17 

9716 

a  AquiliB 

E. 

85  15  49 

3556 

83  m  27 

3546 

8>  36  54 

3537 

81  17  11 

3530 

Saturn 

E. 

87  46    7 

9730 

86  10    7 

9715 

84  33  47 

9700 

82  57    7 

9686 

8 

Jupiter 

W. 

82    2  53 

9667 

83  40  17 

9659 

85  18     1 

9638 

86  56    5 

9S22 

Regulus 

W. 

79  16  23 

9696 

80  54  43 

2610 

82  33  24 

9596 

84  12  25 

9580 

Spica 

W. 

25  24    7 

9689 

27     1     1 

2666 

28  38  26 

9645 

30  16  20 

9094 

Mars 

W. 

19  30  26 

9667 

21     7  50 

9647 

22  45  41 

9623 

24  23  57 

9610 

a  Aquilte 

E. 

74  37    0 

3511 

73  16  48 

3519 

71  56  37 

3515 

70  36  30 

3590 
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LUNAR  DISTANCES. 


star's  Name 

and 

Position. 


Sun  W. 

PoUux  W. 

Spica  E. 

Mare  £• 

Antares  £• 

Sun  W. 

Pollux  W. 

Spica  E. 

Mare  C 

Antares  £• 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Spica  £. 

Mare  £• 

Antaree  E. 

Sun  W. 

PoUux  W. 

Jupiter  W. 

Regulus  W. 

Spica  £. 

Mara  £• 

Antares  £. 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Antares  £. 

a  Aquilee  E. 

Saturn  £. 

Sun  W. 

Pollux  W. 

Jupiter  W. 

Regulus  W. 

Antares  £. 

a  Aquilie  E. 

Saturn  £. 

PoUux  W. 

Jupiter  W. 

Regulus  W. 

Antares  E. 
a  Aquilee  f     £. 

Saturn  E. 

Jupiter  W. 

Regulus  W. 

Spica  W. 

Mare  W. 

g  Aquilee  E. 


Midnight 


76  15  3 
36  1  58 
54  49  59 
60  32  12 

100  40  l\0 

87  7  55 

47  51  5 
43  4  4 

48  39  59 

88  51  18 

98  2  50 

59  42  41 

26  58  46 
31  18  41 
36  47  12 

77  0  3 

109  4  48 

71  41  34 
38  43  52 
35  33  37 
19  33  45 
24  49  53 
65  1  49 

120  18  32 
83  52  27 
50  43  29 
47  39  12 
52  51  59 
100  48  33 
106  34  19 

131  48  11 
96  19  26 
63  0  13 

60  2  45 
40  26  45 
90  31  9 
94  6  57 

109  5  43 
75  36  42 

72  46  28 

27  43  59 
79  57  20 
81  20  8 

88  34  30 
85  51  47 
31  54  42 
26  238 
69  16  28 


P.L. 

of 
Biff. 


3433 
3075 
3089 
9051 
3073 

3433 
3073 
3101 
3060 
3073 

3401 
3041 
3138 
3007 
3043 
3044 

3337 
9981 
3053 
3091 
3129 
3006 
S985 

3945 
9895 
9958 
9919 
9904 
3743 
9894 

3133 
9790 
9848 
9807 
9805 
3605 
9788 

9674 

9799 
9687 
9705 
3594 
9671 

9607 
9566 
9604 
9599 
3S96 


P.L. 

xvi». 

of 

Diff. 

O           1        II 

77  36  43 

3434 

37  30  38 

3077 

53  21  36 

3009 

59    3    2 

3054 

99  11  47 

3075 

88  29  34 

3431 

49  19  48 

3070 

41  35  55 

3101 

47  11    0 

3059 

87  22  36 

3079 

99  25    5 

3394 

61  12    3 

3005 

28  26    9 

31P8 

29  50  28 

3096 

a5  17  51 

3088 

75  30  45 

3039 

110  28  17 

3397 

73  12  11 

9979 

40  12  59 

3043 

37    3  24 

3008 

18    6  10 

3146 

23  19  48 

3009 

63  31  18 

9977 

121  43  48 

3939 

85  24  52 

8683 

52  14  35 

9945 

49  11    7 

9905 

51  19  45 

9f01 

99  32  31 

3793 

105    1  52 

9881 

133  15  40 

.3118 

97  54    7 

9776 

64  33  39 

9833 

61  37    4 

9799 

38  52  23 

9799 

89  12  40 

3591 

92  32  13 

9773 

110  42  58 

9659 

77  12  44 

9713 

74  23  26 

9679 

26    7  26 

9694 

78  37  22 

35  J  8 

79  42  49 

9656 

90  13  15 

9593 

87  31  29 

9551 

33  33  32 

9585 

27  41  44 

9574 

67  56  33 

3535 

XVfflb. 


P.L. 

of 
Diff. 


XXIh- 


Q           1        II 

78  58  21 

3436 

38  59  16 

3077 

51  53  17 

3094 

57  33  56 

3056 

97  43    7 

3076 

89  51  15 

3499 

50  48  34 

3068 

40    7  47 

3101 

45  42    0 

3058 

85  53  52 

3069 

100  47  28 

3387 

62  41  32 

3099 

29  53  45 

3117 

28  22  14 

3096 

33  48  25 

3034 

74    1  20 

3033 

111  51  57 

3316 

74  42  59 

9969 

41  42  19 

3030 

38  33  27 

9996 

16  38  56 

3179 

21  49  38 

9999 

62    0  36 

9967 

123    9  19 

3919 

86  57  32 

9870 

53  45  57 

9931 

50  43  19 

9699 

49  47  15 

9880 

98  16    8 

3703 

103  29    9 

9869 

134  43  28 

3104 

99  29    6 

9769 

66    7  24 

9618 

63  11  43 

9777 

37  17  44 

9779 

87  53  56 

3579 

90  57  10 

9759 

112  20  33 

9644 

78  49    7 

9698 

76    0  44 

9656 

24  30  38 

9664 

77  17  18 

3515 

78    5  10 

9641 

91  52  20 

9578 

89  11  31 

9537 

35  12  48 

9566 

29  21  15 

9S67 

66  36  48 

3546 

// 


80  19  57 
40  27  54 
50  25  0 
56  4  53 
96  14  28 

91  12  59 
52  17  23 
38  39  38 
44  12  59 
84  25  5 

102  9  59 
64  11  9 

31  21  34 
26  54  0 

32  18  54 
72  31  48 

113  15  50 
76  14  0 
43  11  54 
40  3  45 
15  12  13 
20  19  24 
60  29  42 


124 

88 
55 
52 

48 

96 

101 


35  6 
30  29 
17  36 
15  48 
14  30 
59  24 
56  10 


136  11  33 

101  4  24 

67  41  28 

64  46  41 
a5  42  48 
86  34  59 

89  21  48 

113  58  28 
80  25  50 
77  38  23 
22  53  37 

75  57  10 

76  27  11 

93  31  45 

90  51  53 
36  52  30 
31     1    9 

65  17  151 


P.L. 

of 

Diff. 


3436 

3078 
3096 
3058 
3078 

3494 
3065 
3100 
3056 
3066 

3380 
3099 
3106 
3098 
3099 
3096 

3306 
9951 
3019 
9963 
3909 
9995 
9958 

3905 
9656 
9916 
9878 
9867 
3665 
9855 

3088 
9747 
9803 
9769 
9766 
3567 
9744 


9683 
9640 
9676 
3513 
9696 

9564 
9599 

9548 
9541 
3560 


loe 


JUNE,  1873. 


GREENWICH  MEAN  TIME. 

LUNAR  DI8TAN(;i<H 

of  the 
nth. 

Star's  KaoM 

P.L. 

P.L. 

P.L. 

P.L, 

and 

Noon. 

of 

llli»- 

of 

VPi.  . 

of 

IXh. 

of 

1^ 

8 

Position. 

Dur. 

Diff. 

Diff. 

Diff. 

Saturo 

£. 

ri  48  52 

9619 

O           /        // 

73  10  13 

9507 

o          /       /« 

71  31  14 

9589 

o          /       // 

69  51  54 

9 

Jupiter 

W. 

95  11  29 

9550 

96  51  33 

9536 

98  31  56 

9599 

100  12  38 

3509 

Regulus 

W. 

92  32  35 

9508 

94  13  37 

9494 

95  54  58 

9481 

97  36  38 

94G7 

Spica 
Mars 

W. 

38  32  36 

9531 

40  13    6 

9515 

41  53  58 

9480 

43  35  13 

9464 

W. 

32  41  25 

9596 

34  22    2 

9511 

36    3    0 

9486 

37  44  19 

9488 

Saturn 

E. 

61  30  22 

9196 

59  49    6 

9485 

58    7  31 

3479 

56  25  38 

3450 

a  AquilflB 

E. 

63  57  57 

3577 

62  38  58 

3597 

61  20  20 

3091 

60    2    8 

3648 

Fomalhaut 

£. 

91    9  31 

9664 

89  32    3 

9650 

87  54  16 

9637 

86  16  11 

3S94 

1 

10 

Spica 
Mars 

W. 

52    6  42 

9419 

53  49  59 

9400 

55  33  34 

9387 

57  17  27 

9375 

W. 

46  15  43 

9417 

47  58  54 

9404 

49  42  23 

9i93 

51  26    8 

,     8388 

Saturn 

E. 

47  51  50 

9401 

46    8  16 

938J 

44  24  28 

9381 

42  40  26 

8371 

(X  Aquilffi 

E. 

53  39  57 

38S& 

52  25  51 

3915 

51  12  46 

3981 

50    0  48 

4056 

Fomalhaut 

E. 

78    1  37 

9568 

76  21  58 

9559 

74  42    7 

9551 

73    2    4 

3543 

a  Pegasi 

E. 

97  40  28 

9788 

96    5  44 

9774 

94  30  42 

9760 

92  55  22 

9747 

11 

Spica 

Mars 

W. 

66    1    0 

9399 

67  46  28 

9313 

6932    9 

9304 

71  18    3 

8305 

W. 

60    8  43 

9339 

61  53  56 

9393 

63  39  22 

9315 

65  25    0 

3307 

Saturn 

E. 

33  57  14 

9337 

32  12    8 

9333 

30  26  56 

9330 

28  41  40 

9398 

Fomalhaut 

E. 

64  39  33 

9517 

62  58  44 

9516 

61  17  53 

9515 

59  37    1 

8515 

a  Pegasi 

E, 

84  55    2 

9701 

83  18  24 

9695 

81  41  37 

9680 

80    4  44 

9687 

12 

Spica 
Mars 

W. 

80  10  27 

9360 

81  57  25 

9354 

83  44  32 

9948 

85  31  47 

8945 

W. 

74  15  46 

9975 

76    2  22 

9970 

77  49    6 

9965 

79  35  57 

8961 

Antares 

W. 

34  16  23 

9966 

36    3  13 

9959 

37  50  13 

9959 

39  37  23 

8946 

Fomalhaut 

E. 

51  13  27 

9540 

49  33  10 

9551 

47  53    8 

3564 

46  13  24 

8580 

a  Pegasi 

E. 

71  59  39 

9687 

70  22  42 

9689 

68  45  52 

9688 

67    9  10 

8766 

Venus 

E. 

118  56    0 

9409 

117  12  28 

9397 

115  28  49 

3384 

113  45    5 

8380 

13 

Mars 

W. 

88  31  32 

9947 

90  18  50 

S345 

92    6  11 

3944 

93  53  33 

9943 

Antares 

W. 

48  35    8 

9935 

50  22  58 

9393 

52  10  52 

3990 

53  58  50 

9818 

Fomalhaut 

E. 

38    1  44 

9716 

36  25  25 

9759 

34  50    3 

8809 

33  15  47 

8869 

, 

a  Pe|;asi 

E. 

59    9    4 

9775 

57  34    4 

9796 

55  59  31 

9890 

54  25  2b 

9647 

a  Anetis 

E. 

99  46  44 

9304 

98    0  50 

3300 

96  14  51 

9998 

94  28  49 

9987* 

Venus 

E. 

105    5  16 

9378 

103  21    9 

9376 

101  37    0 

3375 

99  52  50 

9375 

14 

Mars 

W. 

102  50  29 

2945 

104  37  49 

9947 

106  25    7 

9948 

108  12  22 

3951 

Antares 

W. 

62  59    3 

S916 

64  47    7 

9917 

66  35    9 

3918 

68  23  10 

3890 

a  Pegasi 

E. 

46  45  34 

3043 

45  16  14 

3096 

43  48    2 

3160 

42  21    5 

3930 

a  Arietis 

E. 

85  38  19 

9997 

83  52  15 

9398 

82    6  13 

3300 

80  20  14 

9309 

Venus 

E. 

91  12    2 

8379 

89  27  57 

9381 

87  43  55 

9384 

85  59  57 

8386 

Sun 

E. 

131  59  26 

9511 

130  18  28 

9511 

128  37  30 

9519 

126  56  34 

9515 

15 

Antares 

W, 

77  22  30 

93X2 

79  10  10 

U335 

80  57  46 

9330 

82  45  16 

8948 

a  Aquilfe 

W. 

42  25  55 

4668 

43  27  22 

4507 

44  31    8 

43G4 

45  37    2 

4336 

Saturn 

W. 

24  20  38 

9986 

26    6  58 

S980 

27  53  27 

3376 

29  40    2 

S974 

I 

a  Arietis 

E. 

71  31  32 

9394 

69  46    7 

S330 

68    0  51 

3336 

66  15  44 

8349 

Venus 

E. 

77  21  11 

9404 

75  37  42 

9409 

73  54  20 

3413 

72  11    4 

8418 

Sun 

E. 

118  32  39 

9597 

116  52    4 

9530 

115  11  33 

3535 

113  31    8 

8539 

16 

Antares 

W. 

91  41  16 

9965 

93  28    7 

9370 

95  14  51 

3975 

97    1  27 

8381 

a  Aquilffi 

W. 

51  32  56 

3773 

52  48  26 

3708 

54    5    5 

3648 

55  22  47 

3585 

Saturn 

W. 

38  33  16 

^77 

40  19  50 

9979 

42    a  20 

2369 

43  52  46 

8886 

a  Arietis 

E. 

57  32  51 

9385 

55  48  55 

93% 

54    5  15 

9408 

52  21  51 

M90 

XVI. 
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GREENWICH  MEAN  TIME. 

» 

LUNAR  DISTANCES. 

« 

1^ 

star's  KazDA 

P.L. 

P.L. 

P.L. 

P.L. 

*1 

and 

Midnight 

of 

XVh. 

of 

XVIilti. 

of 

XXIh. 

of 

6 

Position. 

%^ 

Dlff. 

Diff. 

Diff 
9595 

Diff. 

Saturn 

£. 

O         /       n 

68  12  15 

8553 

O           /         // 

66  32  10 

9539 

O           /        // 

64  51  57 

O           1         It 

63  11  19 

9519 

9 

Jupiter 

W. 

101  53  39 

9495 

103  34  59 

9489 

105  16  37 

9470 

106  58  32 

9458 

Regulus 

W. 

99  18  37 

S455 

101    0  54 

9441 

102  43  30 

9499 

104  26  23 

9417 

Spica 
Mars 

W. 

45  16  49 

9468 

46  58  47 

9454 

48  41    5 

9439 

50  23  44 

9496 

W. 

39  25  58 

9468 

41    7  56 

9455 

42  50  13 

9441 

44  32  49 

9499 

Saturn 

E. 

54  43  27 

9446 

53    0  58 

9434 

51  18  IQ 

9499 

49  35    9 

8411 

a  AqnilflB 

E. 

58  44  25 

3679 

57  27  16 

3715 

56  10  45 

3756 

54  54  57 

3809 

Foiiialhaut 

E. 

84  37  48 

9619 

82  59    9 

9S09 

81  20  13 

9588 

79  41    2 

9578 

10 

Sjpica 
Mars 

W. 

59    1  38 

9364 

60  46    5 

9353 

62  30  48 

9349 

64  15  47 

9399 

W. 

53  10    9 

9971 

54  54  25 

9360 

56  38  57 

9350 

58  23  43 

9341 

Satuni 

E. 

40  56  10 

9363 

39  11  42 

9355 

37  27    2 

9348 

35  42  12 

9349 

a  AquiicB 

E. 

48  50    4 

4141 

47  40  42 

4937 

46  32  51 

4344 

45  26  39 

4466 

Fomalhaut 

E. 

71  21  50 

3336 

69  41  27 

9530 

68    0  56 

9585 

66  20  17 

9591 

aPegasi 

E. 

91  19  45 

9736 

89  43  53 

9796 

88    7  48 

9717 

86  31  31 

9708 

11 

Spica 
Mars 

W. 

73    4  10 

99S7 

74  50  28 

9979 

76  36  58 

8979 

78  23  38 

9966 

W. 

e7  10  49 

9300 

68  56  49 

9993 

70  42  59 

9387 

72  29  18 

8381 

Saturn 

E. 

26  56  21 

9398 

25  11    3 

9339 

23  25  50 

9338 

21  40  46 

8349 

Fomalhaut 

E. 

57  56    9 

9517 

56  15  19 

9590 

54  34  34 

9585 

52  53  56 

9539 

a  Pegasi 

£. 

78  27  46 

9684 

76  50  45 

9683 

75  13  42 

9683 

73  36  39 

9685 

12 

Spica 
Mars 

W. 

87  19    8 

9941 

89    635 

9937 

90  54    8 

9933 

92  41  46 

9931 

W. 

81  22  54 

9957 

83    9  57 

9953 

84  57    5 

9951 

86  44  17 

9949 

Antares 

W. 

41  24  42 

9941 

43  12    9 

9936 

44  59  43 

9999 

46  47  23 

9999 

Fomalhaut 

E. 

44  34    2 

9S09 

42  55    6 

9699 

41  16  41 

9649 

39  38  52 

9679 

a  Pegasi 

E. 

65  32  38 

9716 

63  56  19 

9797 

62  20  15 

8741 

60  44  29 

9757 

Venus 

E. 

112    1  16 

9387 

110  17  22 

9383 

106  33  23 

9381 

106  49  21 

8379 

13 

Mars 

W. 

95  40  57 

9943 

97  28  21 

9943 

99  15  44 

9943 

101    3    7 

8944 

Antares 

W. 

55  46  50 

9917 

57  34  52 

9916 

59  22  55 

9916 

61  10  59 

9916 

Fomalhaut 

E. 

31  42  48 

9939 

30  11  19 

3083 

28  41  35 

3194 

27  13  54 

3945 

a  Pef^asi 
a  Anetis 

E. 

52  52    2 

9877 

51  19  14 

9918 

49  47  10 

8950 

48  15  55 

9993 

E. 

92  42  45 

9996 

90  56  39 

8995 

89  10  32 

8996 

87  24  25 

9996 

Venus 

K 

98    8  39 

9975 

96  24  28 

8375 

94  40  18 

8376 

92  56    9 

8378 

14 

Mars 

W. 

109  59  33 

9954 

ni  46  40 

9957 

113  33  43 

9960 

115  20  42 

8963 

Antares 

W. 

70  11    8 

auii 

71  59    4 

8394 

73  46  56 

8996 

75  34  45 

8999 

aPe^i 
a  Anetis 

E. 

40  55  31 

3309 

39  31  30 

3400 

38    9  13 

3509 

36  48  51 

3690 

E. 

78  34  19 

9306 

76  48  28 

8310 

75    2  43 

9314 

73  17    4 

8319 

Venus 

£. 

84  16    2 

8389 

82  32  11 

8393 

80  48  26 

8396 

79    4  46 

8400 

S0N 

E. 

125  15  41 

S516 

123  34  50 

8519 

121  54    3 

3581 

120  13  19 

8984 

15 

Antares 

W. 

84  32  41 

9946 

8620    0 

8351 

88    7  12 

8956 

89  54  18 

9900 

a  Aquilse 

W. 

46  44  54 

4199 

47  54  34 

4091 

49    5  53 

3999 

50  18  43 

3848 

Satiuii 

W. 

31  26  40 

S379 

33  13  20 

9978 

35    0    0 

5B73 

36  46  39 

9974 

a  Arietis 

E. 

64  30  46 

9350 

62  45  59 

8338 

61    1  24 

8366 

59  17    1 

8375 

Venus 

E. 

70  27  56 

2M94 

68  44  56 

8430 

67    2    4 

8435 

65  19  19 

9441 

Sun 

E. 

111  50  49 

9543 

110  10  36 

8548 

106  30  29 

9553 

106  50  29 

8567 

16 

Antares 

W. 

98  47  54 

9987 

100  34  13 

8999 

102  20  23 

8998 

104    6  25 

8304 

a  Aquike 

W. 

56  41  27 

3547 

58    0  59 

3504 

59  21  19 

3465 

60  42  22 

3431 

Saturn 

W. 

45  39    6 

9990 

47  25  20 

8994 

49  11  28 

9996 

50  57  30 

8308 

a  Arietis 

E. 

50  38  45 

9483 

48  55  57 

8448 

47  13  30 

9463 

45  31  25 

9480 
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XTII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

• 

h 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

II  lb. 

of 

Vlh. 

of 

Kh. 

of 

16 

Poeitioii. 

Dift: 

O           1        It 

61  54  14 

Biff. 

Dlff. 

Difil 

Venu8 

E. 

O           1        II 

63  36  42 

9447 

9454 

60  11  56 

94d0 

58  29  47 

9467 

Sun 

E. 

105  10  35 

2S63 

103  30  49 

9569 

101  51  11 

9574 

100  11  40 

2580 

17 

ADtares 

W. 

105  52  18 

!£lll 

107  38    2 

9317 

109  23  36 

9384 

111    9    1 

9330 

a  AquilflB 

W. 

62    4    3 

3400 

63  26  19 

3373 

64  49    6 

3348 

66  12  22 

3397 

Saturn 

W. 

52  43  26 

2306 

54  29  14 

9313 

56  14  54 

9319 

58    026 

vsm 

Fomalbaut 

W. 

27  16  39 

3318 

28  42  27 

3195 

30  10    5 

3051 

31  39  15 

8986 

a  Arietis 

E. 

43  49  43 

3498 

42    8  27 

9518 

40  27  39 

9539 

38  47  20 

9564 

Venus 

E. 

50    1  31 

3504 

48  20  23 

9511 

46  39  25 

3519 

44  58  38 

9597 

Suif 

E. 

91  56  13 

3619 

90  17  34 

9618 

88  39    4 

2695 

87    043 

8639 

18 

a  AquUee 

W. 

73  13  53 

3356 

74  38  56 

3947 

76    4    9 

3949 

77  29  29 

3337 

Saturn 

W. 

66  45  59 

93SS 

68  30  39 

9368 

70  15    9 

8368 

71  59  30 

8375 

Fomalhaut 

W. 

39  21  20 

9793 

40  55  58 

9769 

42  31    6 

9790 

44    639 

8794 

a  Pegasi 

W. 

28  20  41 

5057 

29  16  52 

4771 

30  16  52 

4530 

31  20  18 

4385 

a  Arietis 

E. 

30  35  32 

9738 

28  59  43 

9789 

27  25    1 

8849 

25  51  37 

9991 

Venus 

E. 

36  37  39 

3571 

34  58    4 

9580 

33  18  41 

8589 

31  39  31 

8509 

Sun 

E. 

78  51  24 

9669 

77  14    2 

9676 

75  36  50 

9684 

73  59  49 

9609 

19 

a  Aquilee 

W. 

84  36  55 

3936 

86    2  22 

3940 

87  27  44 

3945 

88  53    0 

qcMca 
dBRM 

Saturn 

W. 

80  38  48 

9409 

82  22  10 

9417 

84    5  21 

9494 

85  48  22 

8431 

Fomalhaut 

W. 

52    8  41 

9687 

53  45  38 

9683 

55  22  41 

9680 

56  59  48 

8678 

a  Pegasi 

W. 

37  17  20 

3661 

38  34  49 

3576 

39  53  49 

av» 

41  14  10 

3439 

Sun 

E. 

65  57  19 

9739 

64  21  21 

9740 

62  45  34 

9748 

61    9  58 

97S6 

20 

a  AquilsB 

W. 

95  56  56 

3303 

97  21    4 

3317 

98  44  56 

3339 

100    8  30 

3350 

Saturn 

W. 

94  20  48 

9469 

96    245 

9477 

97  44  31 

9485 

9926    6 

9498 

Fomalhaut 

w. 

65    5  41 

9681 

66  42  47 

9683 

68  19  50 

9686 

G9  56  49 

8089 

a  Pegasi 

w. 

48  11  20 

3990 

49  37    6 

3190 

51    3  27 

3165 

52  30  18 

3143 

Sun 

E. 

53  14  45 

3800 

51  40  17 

9808 

50    6    0 

9818 

48  31  55 

8827 

21 

Saturn 

W. 

107  51  11 

9534 

109  31  37 

9549 

lit  11  52 

9551 

112  51  55 

8550 

a  AquilcB 

W. 

107    0  55 

3406 

106  22    8 

3483 

109  42  52 

3511 

111    3    4 

3541 

Fomalhaut 

W. 

78    0  16 

9715 

79  36  36 

9799 

81  12  47 

9799 

82  48  49 

8736 

a  Pegasi 

W. 

59  50  11 

3070 

61  18  57 

3061 

62  47  54 

3054 

64  16  59 

3048 

Sun 

E. 

40  44  32 

9875 

39  11  41 

9884 

37  39    2 

9895 

36    637 

8906 

27 

Sun 

W. 

30  17  32 

3357 

31  40  38 

3363 

33    337 

3370 

34  26  28 

3376 

Spica 
Mars 

E. 

76  33  23 

3980 

75    2  56 

9996 

73  32  36 

3004 

72    2  30 

3018 

E. 

84  52  33 

3069 

83  23  45 

3078 

81  55    8 

3066 

80  26  41 

3093 

28 

Sun 

W. 

41  18  59 

3406 

42  41    9 

3410 

44    3  14 

3415 

45  25  13 

3«U 

Spica 
Mars 

E. 

6434    5 

3046 

63    4  49 

3058 

61  35  40 

3057 

60    638 

3063 

E. 

73    6  41 

3199 

71  39    6 

3135 

70  11  39 

3141 

68  44  19 

3148 

Antares 

£. 

110  26  41 

3035 

108  57  12 

3040 

107  27  49 

3046 

105  58  33 

30SO 

29 

Sun 

W. 

52  13  51 

3440 

53  35  22 

3443 

54  56  50 

3445 

56  18  16 

3447 

Spica 
Mars 

E. 

52  43    5 

3067 

51  14  39 

3091 

49  46  18 

3004 

48  18    1 

3008 

E. 

61  29  17 

•  3171 

60    233 

3174 

58  35  53 

3178 

57    9  17 

3161 

Antares 

£. 

98  33  34 

3070 

97    448 

3073 

9536    6 

3076 

94    7  27 

3078 

90 

Sun 

W. 

63    457 

34SQ 

64  26  15 

3451 

65  47  34 

3450 

67    854 

3U» 

Spica 
Mars 

£. 

40  57  35 

3111 

39  29  39 

3113 

38    1  45 

3114 

36  33  53 

3116 

E. 

49  57    3 

3190 

48  30  42 

3190 

47    4  21 

3191 

45  38    1 

3191 



Antares 

£. 

86  44  42 

30« 

85  16  11 

3069 

83  47  40 

3083 

82  19    8 

3081 

XVIII. 


JUNE,  1873. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Midnight 

of 

xvt. 

of 

XVIHh. 

of 

XXP. 

of 

16 

Position. 

^? 

DifT. 
9474 

Diflf. 

Difll 

Diff. 

Venus 

E. 

O           /         // 

56  47  48 

55    5  58 

9481 

O           /         // 

53  24  18 

9489 

O           /        1/ 

51  42  49 

9497 

Sun 

E. 

98  32  18 

S5a6 

96  53    4 

9583 

95  13  58 

9599 

9335    1 

9605 

17 

Antares 

W. 

112  54  17 

2337 

114  39  23 

3344 

116  24  18 

2350 

118    9    4 

3358 

a  AquilsB 

W. 

67  36    2 

3308 

69    0    4 

3293 

70  24  25 

3378 

71  49    2 

3966 

Saturn 

W. 

59  45  50 

3331 

61  31    5 

3336 

63  16  12 

9343 

65    1  10 

3348 

Fomalhaut 

W. 

33    9  45 

2983 

34  41  22 

2889 

36  13  55 

9851 

37  47  17 

9819 

a  Arietis 

E. 

37    7  35 

2591 

35  28  27 

3631 

33  50    1 

9655 

32  12  20 

9694 

Venus 

E. 

43  18    3 

9535 

41  37  39 

9544 

39  57  27 

9553 

38  17  27 

9561 

SCN 

E. 

85  22  32 

9639 

83  44  30 

9646 

82    638 

9654 

80  28  56 

9661 

18 

a  AquilflB 

W. 

78  54  54 

3334 

80  20  23 

3333 

81  45  54 

3333 

83  11  25 

3933 

Saturn 

W. 

73  43  41 

3383 

75  27  42 

9388 

77  11  34 

9395 

78  55  16 

9409 

Fomalhaut 

W. 

45  42  34 

3731 

47  18  46 

9710 

48  55  13 

9701 

50  31  52 

9693 

a  Pepisi 
a  Anetis 

W. 

32  26  48 

4150 

3336    3 

3999 

34  47  44 

3870 

36    1  34 

3758 

E. 

24  19  45 

3006 

22  49  40 

3110 

21  21  43 

3239 

19  56  20 

3399 

Venus 

E, 

30    0  35 

2610 

28  21  58 

9630 

26  43  25 

3631 

25    5  12 

9641 

Sun 

E. 

72  22  58 

3699 

70  46  17 

9707 

69    9  47 

9716 

67  33  28 

9793 

19 

a  Aquil» 

W. 

90  18    8 

3259 

91  43    7 

3968 

93    7  56 

3978 

94  32  33 

3990 

Saturn 

W. 

87  31  12 

2438 

89  13  52 

9446 

90  56  21 

9453 

92  38  40 

9461 

Fomalhaut 

W. 

58  36  58 

9877 

60  14    9 

9676 

61  51  21 

9677 

63  28  32 

9678 

a  Pegasi 

W. 

42  35  42 

3383 

43  58  18 

3333 

45  21  51 

3391 

46  46  13 

3353 

Suif 

E. 

59  34  33 

2765 

57  59  19 

9773 

56  24  16 

2783 

54  49  25 

8791 

20 

a  AquilflB 

W. 

101  31  44 

3368 

102  54  37 

3387 

104  17    8 

3408 

105  39  15 

3439 

Saturn 

W. 

101    7  30 

2501 

102  48  42 

9509 

104  29  43 

9517 

106  10  33 

9SS5 

Fomalhaut 

W. 

71  33  43 

2694 

73  10  31 

9698 

74  47  13 

3704 

76  23  48 

2709 

a  Pegasi 

W. 

53  57  36 

3194 

55  25  17 

3107 

56  53  18 

3009 

58  21  37 

3080 

Suit 

E. 

46  58    2 

2836 

45  24  21 

9845 

43  50  52 

9855 

42  17  36 

9865 

21 

Saturn 

W. 

114  31  46 

2568 

116  11  25 

9577 

117  50  51 

9586 

119  30    5 

9506 

a  AquilflB 

W. 

112  22  43 

3573 

113  41  47 

3608 

115    0  13 

3645 

116  17  59 

3684 

Fomalhaut 

W. 

84  24  41 

2744 

86    023 

9751 

87  35  55 

9760 

89  11  16 

9767 

a  Pegasi 

W. 

65  46  12 

3045 

67  15  29 

3049 

68  44  50 

3040 

70  14  13 

3039 

Bvs 

E. 

34  34  26 

2917 

33    229 

3937 

31  30  45 

9939 

29  59  16 

3953 

27 

Sun 

W. 

35  49  12 

3382 

37  11  49 

3388 

38  34  19 

3394 

39  56  42 

3400 

Spica 
Mairs 

K 

70  32  32 

3019 

69    2  43 

3036 

67  33    2 

3009 

66    329 

3039 

E. 

78  58  23 

3101 

77  30  15 

3108 

76    2  15 

3U5 

74  34  24 

3193 

28 

Sun 

W. 

46  47    6 

3495 

48    8  54 

3430 

49  30  37 

3433 

50  52  16 

3437 

Spica 
Mars 

E. 

58  37  43 

9068 

57    8  54 

3073 

55  40  12 

3078 

54  11  36 

3083 

E. 

67  17    7 

3153 

65  50    1 

3158 

64  23    ] 

3169 

62  56    6 

3167 

Antares 

E. 

104  29  22 

3055 

103    0  17 

3060 

101  31  18 

3064 

100    2  24 

3067 

29 

Sun 

W. 

57  39  39 

344» 

59    1    0 

3450 

60  22  20 

3451 

61  43  39 

34S8 

Spica 

£. 

46  49  49 

3101 

45  21  41 

3104 

43  53  36 

3106 

42  25  34 

3109 

Mars 

E. 

55  42  45 

3183 

54  16  16 

3185 

52  49  49 

3188 

51  23  25 

3189 

Antares 

E. 

92  38  51 

3080 

91  10  17 

3081 

89  41  44 

3083 

88  13  13 

3089 

30 

Sun 

W. 

68  30  15 

3447 

69  51  38 

3445 

71  13    4 

3449 

72  34  33 

3438 

Spica 
Mars 

E. 

35    6    3 

3119 

33  38  16 

3119 

32  10  30 

3191 

30  42  46 

3133 

E. 

44  11  41 

3190 

42  45  20 

3189 

41  18  58 

3188 

39  52  35 

3187 

L_ 

Antares 

E. 

80  50  35 

3079 

79  22    0 

30771    77  53  22 

3075 

76  24  42 

3079 

no 


JULY,  1873. 


AT  GREENWICH  APPARENT  NOON. 


I 


Tues. 

Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 
Frid. 


I 

5 


I 


THE  SUN'S 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


Apparent 
Bight  Asoenaion. 


b    m       8 

6  41  58.38 
6  46  6.39 
6  50  14.10 

6  54  21.48 

6  58  28.52 

7  2  35.21 

7  6  41.53 
7  10  47.46 
7  14  52.99 

7  18  68.10 
7  23  2.79 
7  27  7.04 

7  31  10.83 
7  35  14.16 
7  39  17.02 

7  43  1^.39 
7  47  21.26 
7  51  22.64 

7  55  23.51 

7  59  23.84 

8  3  23.62 

8  7  22.85 
8  11  21.50 
8  15  19.58 

8  19  17.07 
8  23  13.96 
8  27  10.24 

8  31  5.91 
8  35  0.97 
8  38  55.42 

8  42  49.24 
8  46  42.43 


Diff.  for 
Ihour. 


10.340 
10.328 
10.314 

10.300 
10.285 
10.270 

10.254 
10.239 
10.222 

10.205 
10.187 
10.168 

10.149 
10.129 
10.109 

10.089 
10.068 
10.046 

10.024 

10.002 

9.979 

9.956 
9.932 
9.908 

9.883 
9.858 
9.834 

9.808 
9.782 
9.766 

9.780 
9.704 


ApparmU 
Declination. 

DilTfor 
Ihour. 

N.23''    6  23!0 
23    2    2.0 
22  57  16.8 

22  52    7.8 
22  46  34.8 
22  40  38.0 

10.'36 
11.37 
12.38 

13.38 
14.38 
15.36 

Semi- 
diameter. 


22  34  17.7 
22  27  34.1 
22  20  27.1 

22  12  57.1 
22  5  4.2 
21  56  48.6 

21  48  10.2 
21  39  9.7 
21  29  46.9 

21  20  2.0 
21  9  55.5 
20  59  27.5 

20  48  38.1 
20  37  27.6 
20  25  56.1 

90  14  4.1 
20  1  51.8 
19  49  19.2 

19  36  26.8 
19  23  14.8 
19    9  43.4 

18  55  53.1 
18  41  44.0 
18  27  16.5 

18  12  30.9 
N.17  57  27.6 


16.33 
17.30 
18.27 

19.23 
20.18 
21.12 

22.06 
22.99 
23.91 

24.82 
25.72 
26.61 

27.49 
28.37 
29.24 

30.09 
30.93 
31.76 

32.59 
33.40 
34.20 

34.99 
35.76 
36.51 

37.26 

38.01 


Sidereal 
Time 
of  the 

Semi-  I  Equation  of 
Time, 


diameten 
paasingi 

the 
Herid 

ian. 


15  46.14 
15  46.14 
15  46.15 

15  46.16 
15  46.18 
15  46.20 

15  46.22 
15  46.25 
15  46.28 

15  46.31 
15  46.35 
15  46.39 

15  46.43 
15  46.48 
15  46.53 

15  46.58 
15  46.64 
15  46.70 

15  46.77 
15  46.84 
15  46.92 

15  47.00 
15  47.09 
15  47.19 

15  47.29 
15  47.39 
15  47.50 

15  47.61 
15  47.73 

15  47.85 

15  47.98 
15  48.11 


68.78 
68.74 
68.70 

68.66 
68.61 
68.56 

68.51 
68.46 
68.40 

68.34 
68.28 
68.22 

68.15 
68.08 
68.01 

67.94 
67.86 
67.79 

67.71 
67.63 
67.55 

67.47 
67.39 
67.31 

67.22 
67.14 
67.05 

66.97 
66.88 
66.80 

66.71 
66.63 


tobe 

added  to 

Apparent 

Time. 


m       B 

3  32.11 
3  43.54 

3  54.66 

4  5.45 
4  15.91 
4  26.00 

4  35.73 
4  45.09 

4  54.03 

5  2.55 
5  10.66 
5  18.34 

5  25.56 
5  32.21 
5  38.59 

5  44.39 
5  49.68 
5  54.49 

5  58.79 

6  2.54 
6    5.75 

6  8.43 
6  10.52 
6  12.03 

6  12.96 
6  13i29 
6  13.00 

6  12.12 
6  10.64 
6    8.54 

6  5.81 
6    2.45 


Diitfoil 
Ihoor. 


0.483 
0.472 
0.458 

0.443 
0.428 
0.413 

0.397 
0.382 
0.365 

0.348 
0.330 
0.311 

0.292 
0J272 
0.252 

0.232 
0.211 
0.190 

0.168 
0.146 
0.123 

0.100 
0.076 
0.052 

0.027 
0.002 
0.022 

0.048 
0.074 
0.100 

0.126 
0.152 


Koi&— Hem  Time  of  the  Semidiometer  passing  may  he  found  by  snblaoting  Os.19  tttm  tbe  Sidereal  Xlma. 


II. 


JULY,  1878. 


Ill 


AT  GREENWICH  MEAN  NOON. 


t 


Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Swn. 

Mod. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sm. 
Mod. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

iSMfl. 

Mod. 

Tues. 

Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 
Frid. 


I 

I 

O 
P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Appannt 
Bight  Aaoenaion. 


m 


8 


6  41  57.78 
6  46  5.76 
6  50  13.44 

6  54  20.79 

6  58  27.81 

7  2  34.46 

7  6  40.75 
7  10  46.66 
7  14  52.16 

7  18  57.24 
7  23  1.91 
7  27  6.14 

7  31  9.92 
7  35  13.23 
7  39  16.07 

7  43  18.43 
7  47  20.29 
7  51  21.65 

7  55  22.51 

7  59  22.82 

8  3  22.60 

8  7  21.82 
8  11  20.47 
8  15  18.55 

8  19  16.04 
8  23  12.93 
8  27  9.21 

8  31  4.89 
8  34  59.96 
8  38  54.42 

8  42  48.25 
8  46  41.45 


Diff.  for 
Ihoar. 


0.339 

0.387 
0.313 

0.399 
0.384 
0.369 

0.353 
0.338 
0.331 

0.306 
0.186 
0.167 

0.148 
0.138 
0.108 

0.088 
0.067 
0.046 

0.034 
0.003 
9.979 

9.956 
9.933 
9.908 

9.883 
9.858 
9.834 

9.808 
9.788 
9.756 

9.730 
9.704 


Apparent 
BecUnation. 


N.23  6  23.6 
23  2  2.7 
22  57  17.6 

22  52  8.7 
22  46  35.8 
22  40  39.2 

22  34  19.0 
22  27  35.4 
22  20  28.6 

22  12  58.7 
22  5  5.9 
21  56  50.3 

21  48  12.2 
21  39  11.8 
21  29  49.1 

21  20  4.4 
21  9  58.0 
20  59  30.1 

20  48  40.8 
20  37  30.4 
20  25  59.0 

20  14  7.1 
20  1  54.9 
19  49  22.5 

19  36  30.2 
19  23  18.2 
19  9  47.0 

18  55  56.7 
18  41  47.7 
18  27  20.2 

18  12  34.7 
N.17  57  31.4 


Biff,  for 
Ihour. 


10.36 
11.37 
13.38 

13.38 
14.38 
15.36 

16.33 
17.30 
18.37 

19.33 
30.18 
31.13 

33.06 
83.99 
33.91 

34.83 
35.73 
36.61 

87.49 
38.37 
39.34 

30.09 
30.93 
31.76 

33.59 
33.40 
34.30 

34.99 
35,76 
36.51 

37.86 
38.01 


Equation  of 

Time, 

tobe 
ndftraeted 

fton 

Mum 

Time, 


m      s 

3  32.08 
3  43.51 

3  54.63 

4  5.42 
4  15.88 
4  25.97 

4  35.70 
4  45.06 

4  54.00 

5  2.52 
5  10.63 
5  18.31 

5  25.52 
5  32.28 
5  38.56 

5  44.36 
5  49.66 
5  54.47 

5  58.77 

6  2.52 
6    5.74 

6  8.41 
6  10.50 
6  12.02 

6  12.96 
6  13.29 
6  13.01 

6  12.13 
6  10.65 
6    8.55 


6 
6 


5.82 
2.47 


Diff.  for 
Ibonr. 


0.483 
0.473 
0.458 

0.443 
0.438 
0.413 

0.397 
0.383 
0.365 

0.348 
0.330 
0.311 

0.393 
0.378 
0.353 

0.333 
0.311 
0.190 

0.168 
0.146 
0.133 

0.100 
0.076 
0.053 

0.087 
0.003 
0.033 

0.048 
0.074 
0.100 

0.186 
0.153 


Noix^— TbB  Semidlameter  for  Mean  Noon  may  be  aawmied  ihe  aame  as  that  for  Api»arent  Koon. 


Sidereal 

Time 

or 

Bight  Aaoensiou 

of 

Mean  Son. 


h     m       8 

6  38  25.70 
6  42  22.25 
6  46  18.81 

6  50  15.37 
6  54  11.93 

6  58    8.49 

7  2  5.05 
7  6  1.60 
7    9  58.16 

7  13  54.72 
7  17  51.28 
7  21  47.83 

7  25  44.40 
7  29  40.95 
7  33  37.51 

7  37  34.07 
7  41  30.63 
7  45  27.18 

7  49  23.74 
7  53  20.30 

7  57  16.86 

8  1  13.41 
8  5  9.97 
8    9    6.53 

8  13  3.08 
8  16  59.64 
8  20  56.20 

8  24  52.76 
8  28  49.31 

8  32  45.87 

8  36  42.43 
8  40  38.98 


Biff,  for  1  hoar. 

+9«.8565 


ll<i 


JULY,  1878. 


IH< 


AT  GREENWICH  MEAN  NOON. 

1 

1 

THE  SUN'S 

Logarithm 
of  the 

^ 

Badina  Vector 

Ifeaa  Time 

1 
1 

1 

1 

1 

of  the 
Eairth. 

Diftfor 
Ihonr. 

of 
Sideroa  Oh. 

jywtf  LONGITUDE. 

Biff,  for 
1  hour. 

LATITUDE, 

X 

a' 

182 

99  38  46.7 

38  34'.7 

143.01 

+0.28 

0.0072199 

-0.3 

h     m       8 

17  18  43.66 

2 

183 

100  35  58.8 

35  46.6 

143.00 

0.19 

.0072180 

1.2 

17  14  47.75 

3 

184 

101  33  10.6 

32  58.2 

142.98 

+0.09 

.0072141 

2.0 

17  10  51.84 

4 

185 

102  30  22.1 

30    9.5 

142.98 

-0.03 

.0072083 

2.6 

17    6  55.93 

5 

186 

103  27  33.5 

27  20.7 

142.97 

0.16 

.0072007 

3.5 

17    3    0.01 

6 

187 

104  24  44.8 

24  31.8 

142.97 

0.29 

.0071914 

4.2 

16  59    4.09 

7 

188 

105  21  56.0 

21  42.8 

142.97 

0.42 

.0071805 

4.8 

16  55    &18 

8 

189 

106  19    7.3 

18  53.9 

142.97 

0.54 

.0071681 

5.4 

16  51  12.27 

9 

190 

107  16  18.6 

16    5.0 

142.98 

0.64 

.0071542 

6.0 

16  47  16.36 

10 

191 

108  13  30.1 

13  16.3 

142.99 

0.71 

.0071388 

6.7 

16  43  20.44 

11 

192 

109  10  41.9 

10  27.9 

143.00 

0.74 

.0071220 

7.3 

16  39  24.^ 

12 

193 

110    7  54.0 

7  39.8 

143.02 

0.74 

.0071038 

7.9 

16  35  28.62 

13 

194 

111     5    6.6 

4  52.2 

143.04 

0.73 

.0070841 

8.5 

16  31  32.71 

14 

195 

112    2  19.7 

2    5.2 

143.06 

0.68 

.0070628 

9.2 

16  27  36.79 

15 

196 

112  59  33.4 

59  18.7 

143.08 

0.61 

.0070398 

9.9 

16  23  40.88 

16 

197 

113  56  47.9 

56  33.0 

143.11 

0.51 

.0070151 

10.7 

16  19  44.97 

17 

198 

114  54    3.2 

53  48.1 

143.15 

0.39 

.0069885 

11.5 

16  15  49.06 

18 

199 

115  51  19.2 

51     4.0 

143.18 

0.26 

.0069599 

12.4 

16  11  53.15 

19 

200 

116  48  35.9 

48  20.6 

143.21 

-0.13 

.0069292 

13.3 

16    7  57.24 

20 

201 

117  45  53.4 

45  37.9 

143.24 

0.00 

.0068963 

14.2 

16    4     1.33 

21 

202 

118  43  11.7 

42  56.0 

143.28 

+0.13 

.0068611 

15.2 

16    0    5.42 

22 

203 

119  40  30.8 

40  14.9 

143.31 

0.25 

.0068235 

16.2 

15  56    9.50 

23 

204 

120  37  50.7 

37  34.6 

143.34 

0.34 

.0067834 

17.2 

15  52  13.59 

24 

205 

121  35  11.4 

34  55.2 

143.37 

0.40 

.0067407 

18.2 

15  48  17.68 

25 

206 

122  32  32.8 

32  16.4 

143.40 

0.43 

.0066954 

19.3 

15  44  21.77 

26 

207 

123  29  54.8 

29  38.2 

143.43 

0.43 

.0066476 

20.3 

15  40  25.85 

27 

208 

124  27  17.5 

27    0.7 

143.46 

0.40 

.0065973 

21.3 

15  36  29.94 

28 

209 

125  24  40.8 

24  23.9 

143.49 

0.35 

.0065446 

22.3 

15  32  34.03 

29 

210 

126  22    4.8 

21  47.8 

143.51 

0.27 

.0064897 

23.2 

15  28  38.12 

30 

211 

127  19  29.4 

19  12.2 

143.54 

0.17 

.0064326 

24.1 

15  24  42.21 

31 

212 

128  16  54.6 

16  37.2 

143.56 

+0.05 

.0063735 

25.0 

15  20  46.30 

32 

213 

129  14  20.2 

14    2.6 

143.58 

-0.08 

10.0063125 

-25.8 

15  16  50.40 

KOTB:  X  coireapondB  to  tho  tru 

e  equinox  of  t 

be  date,  V 

to  the  mean 

equinox  of  Jan 

naryOd. 

DUE.  for  1  hoar. 
— 9*.8296 
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JULY,  1S73* 


lis 


GREENWICH  MEAN  TIME. 


THE  MOON'S 


§ 


5 


I 


SEMIDIAMETER. 


HORIZONTAL    PARALLAX. 


MERIDIAN  PASSAGE. 


AGE. 


1 
2 

3 

4 
5 

6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


Noon. 


n 


14  49.0 

14  53.7 

15  1.1 

15  11.1 
15  23.2 
15  36.8 

15  51.1 

16  4.8 
16  16.7 

16  25.7 
16  30.8 
16  31.8 

16  28.8 
16  22.5 
16  13.8 

16  3.7 
15  53.1 
15  42.6 

15  32.5 
15  23.1 
15  14.6 

15  7.0 
15  0.2 
14  54.5 

14  49.9 
14  46.7 
14  45.0 

14  45.2 
14  47.6 
14  52.5 

14  59.9 

15  9.9 


Midoiglit. 


Noon. 


// 


14  51.0 

14  57.1 

15  5.8 

15  16.9 
15  29.9 
15  44.0 

15  58.1 

16  11.1 
16  21.6 

16  28.8 
16  31.8 
16  30.8 

16  26.0 
16  18.4 
16  8.9 

15  58.4 
15  47.8 
15  37.5 

15  27.7 
15  18.7 
15  10.7 

15  3.5 
14  57.2 
14  52.1 

14  48.1 
14  45.6 
14  44.8 

14  46.1 
14  49.8 
14  55.9 


15 
15 


4.6 
15.8 


54  15.9 

54  33.2 

55  0.3 

55  36.9 

56  21.5 

57  11.6 

58  4.1 

58  54.4 

59  38.2 

60  11.0 
60  29.9 
60  33.6 

60  22.6 
59  59.5 
59  27.5 

58  50.4 
58  11.4 
57  32.6 

56  55.6 
56  21.3 
55  50.1 

55  21.9 
54  57.2 
54  36.2 

54  19.3 
54  7.3 
54  1.1 

54  2,0 
54  10.9 
54  28.8 

54  56.1 

55  32.7 


Diff.  for 
Ihour. 


+0.51 
0.93 
1.34 

1.70 
1.99 
3.16 

2.17 
1.99 
1.62 

1.09 
+0.47 
-0.16 

0.73 
1.17 
1.46 

1.60 
1.63 
1.59 

1.49 
1.37 
1.24 

I.IO 
0.96 
0.79 

0.60 

0.39 

-0.12 

-M).19 
0.56 
0.94 

1.33 
+1.71 


MiOnight. 


// 


54  23.3 

54  45.5 

55  17.5 

55  58.3 

56  46.0 

57  37.8 

58  29.8 

59  17.4 

59  56.2 

60  22.4 
60  33.7 
60  29.8 

60  12.4 
59  44.3 
59     9.4 

58  31.0 
57  51.9 
57  13.8 

56  38.1 
56  5.3 
55  35.6 

55  9.1 
54  46.2 
54  27.2 

54  12.6 
54  3.4 
54    0.6 

54  5.4 
54  18.7 

54  41.3 

55  13.2 
55  54.4 


Diff.  for 
Ihoor. 


It 
+0.71 

1.13 

1.53 

1.86 
2.10 
2.19 

2.11 
1.83 
1.37 

0.79 
+0.15 
-0.46 

0.97 
1.33 
1.55 

1.63 
1.62 
1.54 

1.43 
1.30 
1.17 

1.03 
0.88 
0.70 

0.50 
-0.26 
+0.03 

0.37 
0.75 
1.13 

1.52 

+1.89 


h     m 

5  13.3 

5  53.2 

6  33.7 

7  16.2 

8  1.9 

8  52.0 

9  47.1 

10  47.1 

11  50.3 

12  54.0 

13  55.2 

14  52.6 

15  46.0 

16  36.2 

17  24.5 

18  12.3 

19  0.7 

19  50.6 

20  42.4 

21  35.8 

22  29.8 

23  23.0 

6 

0  14.2 

1  2.4 

1  47.6 

2  30.1 


Diff.  for 
1  hour. 


3 
3 
4 

5 
5 


10.7 
50.3 
30.0 

10.8 
54.1 


m 
1.66 

1.67 

1.72 

1.83 
1.99 
2.19 

2.41 
2.59 
2.66 

2.62 
2.48 
2.30 

2.15 
2.04 
1.99 

2.00 
2.05 
2.12 

2.20 
2.25 
2.24 

2.18 

2.07 

1.94 
1.82 
1.73 

1.66 
1.64 
1.67 

1.74 
1.87 


Noon. 


d 

6.6 
7.6 
8.6 

9.6 
10.6 
11.6 

12.6 
13.6 
14.6 

15.6 
16.6 
17.6 

18.6 
19.6 
20.6 

21.6 
22.6 
23.6 

24.6 
25.6 
26.6 

27.6 

28.6 

0.1 

1.1 
2.1 
3.1 

4.1 
5.1 
6,1 

7.1 

8.1 


8 


MMH 
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JULY,  1873. 


V. 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  Afloenaioii. 


Diff. 
for  1  m. 


DecUnation. 


for  1  m. 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 
1 
2 
3 
4 
5 
6 

7 

8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


TUESDAY  L 


h    m 

11  43 
11  45 
11  46 
11  48 
11  50 
11  52 
11  53 
11  55 
11  57 
11  59 


12 
12 
12 
12 
12 


1 
2 
4 
6 

8 


12  10 
12  11 
12  13 
12  15 
12  17 
12  18 
12  20 
12  22 
12  24 


17.00i 

4.18 
51J29 
38.35 
25.35 
12.30 
59.21 
46.08 
32.91 
19.71 

6.47 
53JJ1 
39.94 
26.65 
13.35 

0.05 
46.74 
33.44 
20.15 

6.87 
53.61 
40.37 
27.15 
13.9^ 


B 

1.7868 
1.7857 
1.7847 
1.7838 
1.7830 
1.7883 
1.7815 
1.7808 
1.780S 
1.7797 
1.7793 
1.7789 
1.7786 
1.7784 
1.7783 
1.7788 
1.7783 
1.7784 
1.7786 
1.7788 
1.7791 
1.7795 
1.7800 
1.7805 


N. 


N. 


O    0 

6  38 
6  25 
6  12 
58 
45 
32 
19 
6 
53 
39 
26 
13 
0 
46 
33 
20 
6 
53 
39 
26 
12 
59 
46 
32 


5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
2 
1 
1 
1 


10.8 

8.3 

4.2 

58.5 

51.3 

42.6 

32.4 

20.8 

7.8 

53.5 

37.8 

20.9! 

2.8 

4a5 

2ao 

1.4 
38.7 
14.9 
50.2 
24.5 
57.9 
30.4 

2.0 
32.8 


WEDNESDAY  2. 


12  26 
12  27 
12  29 
]2  31 
12  33 
12  34 
12  36 
12  38 
12  40 
12  42 
12  43 
12  45 
12  47 
12  49 
12  51 
12  52 
12  54 
12  56 

12  58 

13  0 


13 
13 
13 
13 
13 


1 
3 
5 
7 
9 


0.81 
47.70 
34.63 
21.61 

8.65 
55.75 
42.90 
30.12 
17.42 

4.79 
52.24 
39.78 
27.41 
15.14 

2.96 
50.89 
38.93 
27.08 
15;35 

3.75 
52.27 
40.92 
29.72 
18.66 

7.75 


N. 
S. 


.78111 N. 

.7818; 

.7826 

.7835 

.7844 

.7854 

.7865 

.7877 

.7869 

.7003 

.7916 

.7031 

.7947, 

.7963 

.7980 

.7998 

.8016 

.8036 

.8056 

•8077 

.8099 

.8191 

.8144 

.8169 

.8194'  S. 


1  19  2.8 
1  5  32.1 
0  52  0.7 
0  38  28.7 
0  24  56.0 
0  11  22.7 
0  2  11.1 
0  15  45.4 
0  29  20.2 
0  42  55.4 

0  56  31.0 

1  10  6.9 
1  23  43.1 
1  37  19.6 

1  50  56.3 

2  4  33J2 
2  18  10.2 
2  31  47.3 
2  45  24.4 

2  59    1.5 

3  12  38.6 
3  26  15.6 
3  39  52.5 

3  53  29.2 

4  7    5.8 


3.(»8 
3.055 
3.083 
3.108 
3.133 
3.158 
3J82 
3J305 
3.938 
3.350 
3.37J 
3.398 
3.S13 
3J>33 
3.351 
3.969 
3.387 
3.404 
3.430 
3.436 
3.451 
3.466 
3.480 
3.493 


13.505 
13.517 
13.538 
13.539 
13J>49 
13.559 
13.568 
13.576 
13.583 
13J)i)0 
13.506 
13.601 
13JS06 
13.610 
13.613 
13.616 
13.618 
13.618 
13.618 
13.618 
13.617 
13.616 
13UJ14 
13.611 
13.607 


Hour. 


Bight  AacoDBioiL 


DUU 
for  Im. 


Dedination. 


DUr. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  3. 


h 

13 


m 

9 


13  10 
13  12 
13  14 
13  16 
13  18 
13  20 
13  21 
13  23 
13  25 
13  27 
13  29 
13  31 
13  33 
13  34 
13  36 
13  38 
13  40 
13  42 
13  44 
13  46 
13  48 
13  49 
13  51 


7.75 

56.99 
4a39 
35.95 
25.68 
15.58 

5.65 
55.90 
46.35 
36.99 
27.82 
18.85 
10.09 

1.54 
53.20 
45.09 
37.20 
29.54 
22.12 
14.94 

8.00 

1.32 
54.89 
48.72 


.8194 
.8990 
.8947 
.8974 
.8308 
.8331 
.8361 
.8393 
.8484 
.8456 
.8489 
.8583 
•8558 
.8503 
.8099 
.8667 
.1705 
.8743 
.8783 
.8883 
.8865 
.8907 
.8050 


s. 


o 

4 


S. 


7. 
2C 
34 
47 

1 

15 
28 
42 
55 

9 
22 
36 
49 

3 
16 
30 
43 
57 
10 
8  2:3 
8  37 

8  50 

9  4 
9  17 


4 

4 
4 
5 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
7 
8 


II 
5.8 

42.1 

18.0 

5».6, 

28.8 

3.6 
37.9 
11.7 
44.8 
17.3 
49.2 
20.4 
50.7 
2a2 
48.9 
16.6 
4a3! 

9.0, 
3a6 
57.11 
19.41 
40.4 

0.2 
18.6 


FRIDAY  4. 


13  53 
13  55 
13  57 
13  59 


14 
14 
14 
14 
14 


1 
3 
5 

7 
9 


14  11 
14  12 


14 
14 
14 


14 
16 
18 


14  20 
14  22 
14  24 

14  26 
14  28 
14  30 
14  32 
14  34 
14  3(i 
14  38 
14  40 


42.82 

37.19 
31.83 
26.75 
21.96 
17.45 
13.24 
9.33 
5.72 
2.42 
59.43 
56.76 
54.42 
52.40 
50.72 
49.37 
48.37 
47.71 
47.40 
47.45 
47.85 
48.62 
49.70 
51.2e 
5:^17 


1.9039 
1.9084 
1.9130 
1.9177 
1.9985 
1.9373 
1.9389 
1.9373 
1.9434 
1.9476 
ia»89 
1.9589 
1.9636 
1.9693 
1.9748 
1.9804 
1.9861 
1.9919 
1.9978 
9.0037 
9.0008 
9.0159 
3.0931 
9.0384 
3.0347 


s. 


9  30 
9  43 

9  57 

10  10 
[0  23 
iO  36 
[0  49 

2 
15 
28 
41 
54 

7 
20 
33 


S. 


1 
1 
1 
1 
1 
2 
2 
2 


46 
59 
11 
24 
13  37 
L3  49 


2 
2 
3 
3 


2 
14 
27 

39 


35.5 

50.9 
4.9 
17.3 
28.0 
37.0 
44.2 
49.6 
53.1 
54.7 
54.2 
51.6 
46.9 
40.0 
30.8 
19.2 
5.2 
48.7 
29.7 
8.1 
43.7 
16.6 
46.6 
13.7 
37.9 


It 

13.008 
13.506 
13.500 
13J»83 
13.576 
13.567 
13.558 
13.548 
13.537 
13.585 
13.513 
13.500 
13.485 
13.469 
13.453 
13.436 
13.419 
13.401 
13.389 
13.309 
13.340 
13^17 
13094 


VI, 


JULY,  1873. 
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GREENWICH  MEA.^J  TIME. 


, , 

THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 


Honr. 


Right  Aaoeasion. 


Diff. 
forlm. 


DecUnatioii. 


Diflf. 
for  1  m. 


Hoar.  Right  Aflceiudon.|  f^Jr" jji^^ 


DedinatioD. 


Diff. 
forlm. 


0 

] 
a 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


h    m 

14  40 
14  42 
14  44 
14  47 
14  49 
14  51 
14  53 
14  55 
14  57 
14  59 


15 
15 
15 
15 
15 


1 
3 
5 

7 
10 


15  12 
15  14 
15  16 
15  18 
15  20 
15  22 
15  25 
15  27 
15  29 


SATURDAY  5. 


53.17 
55.44 

58.10 

1.15 

4.60 

8.44 

12.69 

17.35 

22.41 

27.89 

33.80 

40.13 

46.88 

54.06 

1.68 

9.73 

1^23 

27.17 

36.55 

46.38 

56.67 

7.41 

18.62 

30J29 


SUNDAY  6. 


8 

O          1          II 

9J)347 

S.14  39  37.9 

8.0411 

14  51  59.0 

9.0476 

15    4  16.9 

3.0549 

15  16  31.6 

3.0608 

15  28  43.0 

3.0674 

15  40  51.0 

3.0749 

15  52  55.6 

3.0610 

16    4  56.7 

3.0679 

16  16  54.1 

3.0949 

16  28  47.8 

3.1019 

16  40  37.8 

3.1000 

16  52  23.9 

3.1161 

17  4  ao 

3.1933 

17  15  44.1 

9.1906 

17  27  18.1 

9.1379 

17  38  47.9 

3.1453 

17  50  13.4 

3.1587 

18    1  34.5 

3.1608 

18  12  51.1 

8.1677 

18  24    a2 

3.1753 

18  35  10.6 

9.1889 

18  46  13.3 

3.1906 

18  57  llj 

9.J963 

S.19    8    4.0 

15  31 
15  33 
15  36 
15  38 
15  40 
15  42 
15  45 
15  47 
15  49 
15  51 
15  54 
15  56 
15  58 


16 
16 
16 
16 


1 
3 
5 

8 


16  10 
16  12 
16  15 
16  17 
16  19 
16  22 
16  24 
16  26 


42.42 
55.02 

8.09 
21.63 
35.65 
50.14 

5.11 
20.56 
36.49 
52.91 

9.81 
27,20 
45.07 

3.43 
22J28 
41.62 

1.44 
21.75 
42.56 

3.86 
25.64 
47.91 
10.67 
33.92 
57.65 


S.19  18  51.9 
19  29  34.7 
19  40  12.2 

19  50  44.4 

20  1  11.3 
20  11  32.7 
20  21  4a4 
20  31  58.4 
20  42  2.7 

20  52  1.1 

21  1  53.4 
21  11  39.6 
21  21  19.6 
21  30  53.3 
21  40  20.7 
21  49  41.6 

21  58  55.8 

22  8  30) 
22  17  4.0 
22  25  57.8 
22  34  44.6 
22  43  24.3 

22  51  56.7 

23  0  21.8 
8.28    8  39.4 


19.377 
13.335 
13J279 
13J218 
13.168 
13.105 
13.047 
11.987 
11.9S6 
11.864 
11.800 
11.735 
11.669 
11.601 
11.539 
11.461 
11.388 
11.314 
11.339 
11.169 
110)84 
IIJXM 
10JIS3 
10.840 


10.755 

10.669 

10.581 

10.499 

10.401 

10.309 

10.315 

10.119 

10J)31 

9<^33 

9.881 

9.718 

9.614 

9.509 

9.403 

9.393 

9.181 

9.068 

8.954 

8.838 

8.790 

8.601 

8.479 

&3S6 

6J839 


0 
1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


MONDAY  7. 


h  m 
16  26 
16  29 
K)  31 
16  34 
16  36 
16  39 
16  41 
16  43 
16  46 
16  48 
16  51 
16  53 
16  56 

16  58 

17  1 
17  3 
17    6 


17 
17 


8 
11 


17  13 
17  16 
17  19 
17  21 
17  24 


8 

8 

57.65 

8.3996 

21.87 

9.4077 

46.57 

9.4157 

11.76 

3.4937 

37.42 

8.4317 

3.56 

8.4396 

30.17 

8.4475 

57.26 

8.4554 

24.82 

3.4638 

52.84 

8.4709 

21.33 

8.4786 

50.28 

3.4668 

iy.()8 

9.4998 

49.54 

8.5014 

19.85 

8.5088 

50<60 

8.6168 

21.79 

2JUO& 

53.41 

3.5307 

25.47 

8.5378 

57.95 

8.5448 

30.85 

3.5518 

4J7 

9.5587 

37.89 

8.5654 

12.01 

9.5780 

S.23  8 
23  16 
23  24 
23  32 
23  40 
23  48 

23  55 

24  3 
24  10 
24  17 
24  24 
24  31 
24  37 
24  44 
24  50 

24  57 
25 
25 
25 

25  20 
25  25 
25  31 
25  36 

S.25  41 


3 

9 
14 


39.4 
49.5 
52.1 
46.9 
33.7 
12.6 
43.5 
6.2 
20.6 
26.7 
24.3 
13.3 
5a7 
25.3 
48.0 
1.8 
6.5 
2.0 
4a3 
25J2 
52.7 
10.6 
18.9 
17.5 


TUESDAY  8. 


17  26 
17  29 
17  31 
17  34 
17  37 
17  39 
17  42 
17  44 
17  47 
17  50 
17  52 
17  55 

17  58 

18  0 


18 
18 

18 


3 

6 
8 


18  11 
18  14 
18  16 
18  19 
18  22 
18  24 
18  27 
18  30 


46.53 
21.44 
56.73 
32.40 

8.43 
44.82 
21.56 
58.65 
36.07 
13.82 
51,89 
30.27 

8.961 
47.94 
27.19 

6.72 
46.52 
26.57 

6.86 
47.39 
28.14 

9.10 
50.27 
31.63 

iai7 


3.5785 
8.5850 
8.5913 
8.5975 
3.6035 
8.6094 
8.6158 
8.6909 
9.6964 
9.6318 
3.6371 
3.6489 
3.6471 
80I5J9 
8.6566 
3.6611 
3.6654 
3.6695 
9.6735 
8«6773 
3.6809 
3.6844 
8.G877 
3.6908 
3.6837 


S.25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

&26 


59 

3 

7 

11 

15 


46  6.2 
50  45.0 
55  13.9 
32.7 
41J2 
39.5 
27.5 
5.1 
18  32^ 
21  48.8 
24  54.7 
27  49,9 
30  34^ 
33  7.9 
35  30.6 
37  42.3 
39  43.0 
41  32.6 

43  11.1 

44  38.4 

45  54.4 

46  59.1 

47  52.5 

48  34^ 

49  5.0l 


II 

8.893 
8.106 
7.978 
7.847 
7.715 
7.588 
7.446 
7.309 
7.171 
7.031 
6.889 
6.745 
6.600 
6.453 
6.304 
6.154 
6.003 
5.848 
5.693 
5.537 
5.378 
5.318 
5.057 
4.894 


4.730 
4.564 
4.397 
4.298 
4.058 
3.886 
3.713 
3.539 
3.364 
3.188 
3J01Q 
9.630 
34S50 
8.469 
8J987 
8a03 
1.819 
1.734 
1<548 
1^1 
1.173 
0.984 
0.794 
0.604 
<M13 


MW 
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JUL.Y,  1878< 


VII< 


grep:nwich  mean  time. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  Asconaion. 


Biff, 
for  1  in. 


Bedination. 


Diff. 
for  1  m. 


0 

1 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14  < 
15* 
16 
17 
18 
19 
20 
21 
22 
28 


I 


I 


WEDNESDAY  9. 


h    m      8 

8 

0 

18  30  13.17 

3.6037 

1 

18  32  54.88 

3.6965 

2 

18  35  36.75 

3.6991 

3 

18  38  18.77 

9.7015 

4 

18  41    0.93 

9.7037 

5 

18  43  43.21 

9.7057 

6 

18  46  25.61 

9.7075 

7 

18  49    8.11 

9.7091 

8 

18  51  50.70 

9.7105 

9 

18  54  33.37 

9.7118 

10 

18  57  16.12 

9.7139 

11 

18  59  58.93 

9.7138; 

12 

19    2  41.77 

9.7144- 

13 

19    5  24.65 

9.7149 

14 

19    8    7.56 

9.7159 

15 

19  10  50.48 

9.7153 

16 

19  13  33.40 

9.7159 

17 

19  16  16.31 

9.7150 

18 

19  18  59.20 

9.7146 

19 

19  21  42.06 

9.7139 

20 

19  24  24.87 

9.7131 

21 

19  27    7.63 

9.7191 

22 

19  29  50.32 

9.7109 

23 

19  32  32.93 

9.7095 

S.26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 

S.26 


48 
48 
47 
46 
44 


49  5.0 
49  24.1 
49  31.6 
49  27.6 
49  12.0 
44.8 
6.1 
15.7 
13.6 
59.9 
43  *MA 
41  57.2 
40  8.3l 
38  7.7j 
35  55.41 
33  31.4 
30  55.6 
28  8.1 
9.0 
58.2 
35.7 
1.6 
15.9 
18.6 


25 
21 
18 
15 
11 
7 


THURSDAY  10. 


19  35 
19  37 
19  40 
19  43 
19  46 
19  48 
19  51 
19  54 
19  56 
19  5l> 


20 
20 
20 


2 
4 
7 


20  10 
20  12 


20 
20 


15 
18 


20  20 
20  23 
20  26 
20  28 
20  31 
20  34 
20  26 
20  39 


15.46 
57.89 
40.21 
22.41 

4.47 
46.:39 
28.17 

9.79 
5I.2JJ 
32.49 
13.57, 
54.45' 
35.111 
15.5(J 
55.78 
35.771 
15.52 
55.02 
34.26 
13.23. 
51.93' 
30.35 

8.49 

23,87 


9.7079 
9.7069 
9.7043 
9.7099 
9.6909 
9.6975 
9.6949 
9.6999 
9.0899 
9.6869 
9.6839 
9.6795 
9.6760 
9.6793 
9.6685 
9.0645 
9.6004 
9.6589 
9.6518 
93473 
9.6497 
9.6380 
9.6339' 


S.26 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
24 
24 
24 
24 
24 
24 
24 
24 
23 
23 
23 


3  9.7 
58  49.3 
54  17.3 
49  33.9 
44  39.1 
39  32.9 
34  15.3 
46.5 
6.4 
15.1 
12.7 
59.3 
58  34.8 

51  59.4 
13.li 
16.0 

8.2 

23  49.7; 

16  20.6, 

8  41.0 

0  50.9^ 

52  50.5 
44  39.9 
36  19.1 


28 
23 
17 
11 
4 


45 
38 
31 


0.413 
0.929 
-«.000 
40.163 
0.356 
0.549 
0.743 
0.937 
1.139 
lJ3Sn 
1.599 
1.718 
1.913 
9.108 
9.303 
9.498 
9.603 
9.888 
3.083 
3ja77 
3.471 
3.665 
3.859 
4.09a 


4.945 
4.437 
4UB8 
4.8)8 
5.008 
5.196 
0.386 
5.574 
5.761 
5.947 
6.133 
6.316 
6.499 
6.681 
6.809 
7.041 
7J9I9 
7.397 
7J73 
7.748 
7.991 
8.009 


Hour. 


9.6»t:S.23  27  48.2; 


8.431 
8^99 


Bight  ABoenaioii. 


Diff. 
for  1  m. 


DeoUiiatlan. 


Biit 
forliiL 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

28 

24 


FRIDAY  11. 


h  lu 
20  39 
20  42 
20  44 
20  47 
20  49 
20  52 
20  55 
20  57 


21 
21 
21 
21 
21 
21 
21 
21 


0 

2 

5 

7 

10 

13 

15 

18 


21  20 
21  23 
21  25 
21  28 
21  30 
21  33 
21  35 
21  38 


23.87 

1.10 
38.02 
14.62 
50.89 
26.83 

2.44 
37.70 
12.62 
47.19 
21.41 
55.27 
28.77 

1.90 
34.67 

7.06 
39.08 
10.72 
41i» 
12.87 
43.37 
13.49* 
43.22 
12.56 


8 

9.6931 

9.6179 

9.9190 

».0D7? 

a.6D19 

9.5963 

9.5906 

9.5848 

9.5700 

9.5739 

9.5673 

9.5613 

9Ji553 

9.5499 

9.5430 

9.5368 

9.5306 

9.9949 

9J»179 

9.5115 

9.5051 

9.4967 

9.4933 

9.4858 


S.23  27 
23  19 
23  10 
23  1 
22  52 
22  42 
22  33 
22  23 
22  13 
22 
21 


// 


3 
53 


21  43 
21  33 


22 
11 

0 


21 
21 
21 
20  49 
20  38 
20  27 
20  16 
20  4 
19  53 
19  41 
S.19  29 


48J2 
7.3 
16.4 
15.7 
5.4 
45.4 
15.9 
36.9 
48.6 
51.1 
44.5 
28.9 
4.3 
30.9 
48.9 

59.2 
51.8 
36.1 
12.3 
40.5 
0.8 

13;) 

18.1 


SATURDAY  12. 


21 
21 
21 
21 


40 
43 
45 

48 


21  50 
21  5.') 
21  55 
21  57 


22 
22 
22 
22 
22 
22 
22 
22 
22 


0 

2 

5 

7 

9 

12 

14 

17 

19 


22  21 
22  24 
22  26 
22  28 
22  31 
22  33 
22  36 
22  38 


41.52 
10.08 
38J25 

6.03 
33.42 

0.42 
27.03 
53.251 
19.08 
44.51 

9.56 
34.22- 
58.49 
22.38! 
45.88 

9.00' 
31.74 
54.10, 

iac8 

37.68 
58.92 
19.79 
40.29 
0.43 
20.20 


9.4703 
9.4:98 
9.4663 
9.4598 
9.4533 
9.44681 
9.4403 
9.4337 
9.4999 
9.4907 
3.4149 
9.4078 
9.4013' 
9J949 


s. 


9J7S8 


9.3570 


I 
i 

9.34471 


s. 


19  1? 
19  5 
18  52 
18  40 
18  27 
18  15 
18  2 
17  49 
17  36 
17  23 

17  10 
16  57 
16  43 
16  30 
16  16 
16  2 
15  49 
15  35 
15  21 
15  7 
14  52 
14  38 
14  24 
14  10 

18  55 


15.4 

5.3 

47.8 

23.1 

51.4 

12.7 

27.2 

35.0 

36.1 

30.7 

19.1 

1.2 

37.1 

7.0 

31.2 

49.6; 

2.2) 

9.3 

11.1 

7.6 

OOm7 

45.2 

26^ 

3J0 

34i) 


6.509 

8.765 

8.999 

9.009 

9.S53 

9.413 

0.571 

0.797 

9.881 

104XM 

10.185 

10.335 

10.489 

10.696 

10.779 

10.914 

11.054 

11.109 

11.396 

11.463 

11.596 

1L797 

11.866 

11.083 


19.106 
19.990 
I9J5I 
19.470 
19.587 
19.709 
19.815 
19.996 
13.035 
13.149 
13JM7 
13JS0 
13.451 
13.549 
13.646 
13.749 
13.835 

isjw 

14.615 
14.109 
14.187 
14^970 
14J51 
14.430 
I4J07 


Till. 


JULY,  1878. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Right  AscMtsion. 


Diff. 
forlm. 


Declination. 


Diflf. 

for  1  mJ 


Hour. 


Right  Ascension. 


Diff. 
for  1  m. 


Declination. 


Diff. 
forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SUNDAY  13. 


h     m      8 

22  38  20.20 
22  40  39.6] 
22  42  58.67 
22  45  17.37 
22  47  35.73 
22  49  53.74 
22  52  11.41 
22  54  28.74 
22  56  45.73 
22  59    2.39 


23 
23 
23 
23 
23 


1 
3 
5 
8 
10 


18.73 
34.74 
50.43 
5.81 
20.87 


23  12  35.62 
23  14  50.08 
23  17  4.24 
23  19  18.10 
23  21  31.67 
23  23  44.96 
23  25  57.97 
23  28  10.70 
23  30  23.16 


8  I 

9.3266!  S. 

3.3906' 

9.3147 

9.3088 

9J030 

9J9973 

9.9916 

9J3860 

9J3805 

9.9750 

9jaeo6 

9.9649 
9J2580 
9.9537 
9JM85 
9JM34 
9J3S84 


u 


9.9191 
9.9145 
9.9009 


3  55  34.9 
3  41  2J2 
3  26  25.1 
3  11  43.6 
2  56  57.9 
2  42  8.1 


2 
2 
1 
1 


27  14.3 
12  16.7 
57  15.3 
42  10.3 
1.7 
49.7 


S. 


1  27 
1  11 
0  56  34.4 
0  41  15.9 
0  25  54.4 
0  10  29.9 
9  55  2.5 
9  39  32.4 
9  23  59.6 
9  8  24.3 
8  52  46.5 
8  37  6.4 
8  21  24.2 
8  5  39.8 


MONDAY  14. 


23  32 
23  34 
23  36 
23  39 
23  41 
23  43 
23  45 
23  47 
23  50 
23  52 
23  54 
23  56 
23  58 
0  0 


0 
0 
0 
0 


3 
5 
7 
9 


0  11 
0  13 
0  15 
0  17 
0  20 
0  22 
024 


35.35 

9.9010 

47.28 

9.1067 

58.96 

9.1995 

10.38 

94883 

21.56 

9J849 

32.49 

9.1803 

43.19 

9.1764 

5a66 

9.1796 

3.90 

9.1689 

13.92 

9.1659 

23.72 

9.1616 

33.31 

9J581 

42.69 

9.1547 

51.87 

9.1513 

0.85 

9.1481 

9.64 

9.1450 

18JK5 

9.1490 

26.68 

9J390 

344» 

9.1361 

43.01 

9a333 

50i)3 

9.1306 

58.t>^ 

9.1979 

a28 

9.1953 

13.73 

9.1999 

21.03 

909061 

s. 


7  49 
7  34 

7  18 
7  2 
6  46 
6  30 


S. 


6 
5 
5 
5 
5 
4 
4 
4 
4 
3 
3 
3 
3 
2 
2 
2 
1 
1 
1 


14 
58 
42 
26 
10 
54 
38 
22 

6 
50 
34 
18 

2 
46 
29 
13 
57 
41 
25 


53.4 
5.1 
15.0 
23.2 
29.8 
34.9 
38.6 
41.0 
42.2 
42.3 
41.4 
39.6 
37.0 
33.7 
29.8 
25.4 
20.5 
15.3 
9.8 
4.2 
58.6 
53.0 
47.5 
42.2 
37.2 


14.507 
14.583 
14.655 
14.727 
14.796 
14.863 
14.998 
14.999 
15.054 
15.113 
15.171 
15.397 
15.981 
15.333 
15.383 
15.439 
15.479 
15.594 
15.567 
15.609 
15.648 
15.688 
15.-^9 
15.757 


15.790 
15.890 
15.840 
15.877 
15.903 
15.997 
15.949 
15.970 
15.969 
16.007 
16.093 
16.037 
16U>49 
16.060 
16.070 
16.078 
16.064 
16.089 
16.099 
16.093 
16.099 
16.009 
16U)90 
164)86 
16U)60 


0 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


TUESDAY  15. 


li  m 

0  24 
0  26 
0  28 
0  30 
0  32 
0  34 
0  37 
0  39 
0  41 
0  43 
0  45 
0  47 
0  49 
0  51 
0  53 
0  55 

0  58 

1  0 
1  2 
1    4 


1 
1 
1 
1 


6 

8 

10 

12 


21.03 
28.19 
a5.22 
42.12 
48.90 
55.50 
2.10 
8.53 
14.87 
21.11 
27.25 
33.30 
39.27 
45.16 
50.98 
56.73 
2.42 
8.06 
13.64 
19.17 
24.66 
30.12 
35.54 
40.931 


8 

9.1906 
3.1183 
9.1161 
9.1140 
9.1190 
9.1100 
9.1089 
9.1064 
9.1048 
9.1039 
3.1017 
3.1009 
9.0988 
9.0976 
9.0964 
3.0953 
9.0944 
3.0935 
3.0996 
9.0918 
9.0919 
9.0007 
9.0908 
9.0898 


S.  1  25  37.2 
1  9  32.6 
0  53  28.4 
0  37  24.8 
0  21  21.9 
S.  0  5  19.7 
N.  0  10  41.7 
0  26  42J2 
0  42  41.7 

0  58  40.2 

1  14  37.5 
1  30  33.6 

1  46  28.4 

2  2  21.8 
2  18  13.8 
2  34    4.2 

2  49  52.9 

3  5  39.9 
3  21  25.2 
3  37    8.6 

3  52  50.0 

4  8  29.4 
4  24    6.8 

N.  4  39  42.0 


WEDNESDAY  16. 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 


14 
16 
18 
21 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
44 
46 
48 
50 
52 
54 
56 
58 
0 
2 
5 


46.31 
51.67 
57.01 
2.34 
7.67 
13.00 
18.33 
23.67 
29.03 
34.41 
39.81 
45.24 
50.71 
56.21 
1.75 
7.34 
12.98 
18.67 
24.42 
30J23 
36.11 
42.06 
48.08 
54.18 
0.37 


9.0895 
9U)889 
9.0890 
9U)888 
9.0688 
9.0888 
9.0880 
9.0899 
9JM95 
9.0898 
9.0908 
9.0908 
9.0914 
9.0090 
9.0998 
9.0936 
9.0944 
9.0953 
9.0063 
9U)974 
9.0966 
9.0098 
9.1011 
9.1094 
9.1038 


N.  4  55 

10 
26 
41 
57 
12 
27 
42 
58 
13 
28 
43 
58 
13 
8  28 
8  43 

8  57 

9  12 
9  27 
9  41 
9  56 

10  10 

10  25 

10  39 

N.10  54 


4 
5 
5 
5 
5 
6 
6 
6 
6 
7 
7 
7 
7 
8 


14.9 
45.5 
13.7 
39.4 

2.6 
23.2 
41.1 
56.2 

8.5 
17i) 
24.3 
27.0 
27.8 
24.8 
18.6 

9.1 
56.1 
39.7 
19.7 
56.1 

28.i; 

57.1> 

23.C 

44.3 

1.6 


16.080 
16.073 
16.0<^1 
16.054 
16.043 
16.030 
16.016 
16.000 
15.983 
15.965 
15.945 
15J»4 
15.909 
15.878 
15.853 
15.896 
15.798 
15.769 
15.739 
15.707 
15.674 
15.640 
15.605 
15.568 


15.530 
15.490 
15.440 
15.408 
15.365 
15J91 
15J975 
15.998 
15.181 
15.133 
15.061 
15.039 
14.976 
14.993 
14.869 
14.813 
14.756 
14.697 
14.636 
14Ji77 
14.515 
14.451 
14.387 
14.389 
14.956 
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IX. 


T 


GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hoar. 


Bight  Aaoenaiop. 


Diff. 
for  1  m. 


DeoliiuUioiL 


Diff. 
for  1  m. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


THURSDAY  17. 


h    m      8 

B 

0 

2    5    0.37 

9.1038 

N. 

1 

2    7    6.64 

3.1053 

2 

2    9  13.00 

9.1068 

3 

2  11  19.45 

S.1083 

4 

2  13  26.00 

S.1100 

5 

2  15  32.65 

3.1117 

6 

2  17  3p.40 

9.1135 

7 

2  19  4<>.26 

9.1153 

8 

2  21  53.23 

9.1173 

9 

2  24    0.31 

9.1191 

10 

2  26    7.52 

3.1311 

11 

2  28  14.85 

3.1339 

12 

2  30  22.30 

3.1353 

13 

2  32  29.88 

3.1873 

14 

2  34  37.58 

9.1395 

15 

2  36  45,42 

3.1318 

16 

2  38  53.40 

3.1841 

17 

2  41     1.51 

3.1364 

18 

2  43    9.77 

3.1388 

19 

2  45  18.17 

9.1413 

20 

2  47  26.72 

8.1437 

21 

2  49  35.41 

3.1463 

22 

2  51  44.26 

3.1487 

23 

2  53  53426 

8.1513 

N. 

O  / 

0  54 
8 

22 

36 

50 

4 


>' 
1.6 

14.9 

24.1 

29.2 

30.1 

26.7 

18  19.0 

32    6.9 

45  50.2 

59  29.0 

13    3.3 

3  26  32.9 

3  39  57.7 

3  53  17.7 

4  6  32.9 
4  19  43.1 


1 
1 
1 
1 
2 
2 
2 
2 
2 
3 


4 
4 
4 
5 
5 
5 
5 
6 


32 
45 
58 
11 
24 
36 
49 
2 


48.4 
48.7 
43.8 
33.7 
18.4 
57.8 
31.8 
0.4 


FRIDAY  18. 


2  56 
2  58 


3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


0 
2 
4 
6 
9 
11 
13 
15 
17 
19 
22 
24 
26 
28 
30 
33 
35 
37 
39 
3  41 
344 
3  46 
3  48 


2.42 
11.73 
21.21 

30.85 
40.65 
50.62 

0.75 
11.05 
21.53 
32.18 
43.00 
54.00 

5.17 
16.52 
28.05 
39.76 
51.64 

3.70 
15.95 
28.38 
40.99 
53.78 

6.76 
19.92 
33.25 


9. 
9. 
3. 
3. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
9. 
3. 


1539 
1566 
1503 
1630 
1647 
1675 
1703 
1733 
1760 
1789 
1818 
1847 
1877 
1907 
1936 
1966 
1996 


9.9066 
9Ja056 
9J9087 
9J9117 
9J2147 
9J9177 
9J9908 
9.9938 


7 
7 

7 
7 
7 

8 
8 


N.16  14 
6  26 
6  38 
6  50 
3 
14 
26 
38 
50 
1 

13 
8  24 
8  35 

8  46 
57 

8 
19 
30 

9  40 
9  51 

20  1 
20  11 
20  21 
20  31 
NJ20  41 


8 
9 
9 
9 


23.6 
41.2 
53.2 
59.5 

0.1 
54.9 
43.9 
27.0 

4.1 
35.2 

OJJ 
19.0 
31.7 
38.1 
38.2 
31.9 
19.3 

0.2 
34.5 

2.3 
23.4 
37.8 
45.4 
46.2 
4^ 


4.956 
4.188 
4.119 
4.050 
3.980 
3.908 
3.835 
3.760 
3.685 
3.609 
3.539 
3.453 
3J73 
3.993 
3.313 
3.199 
3.046 
3.963 
3.876 
9.788 
9.700 
3.613 
9.583 
19.439 


19.340 
19.947 
19.153 
13.058 
11.968 
11.865 
11.767 
11.668 
11.568 
11.468 
11.966 
11.963 
11.159 
11.054 
10.048 
10.843 
10.735 
10.697 
10.518 
10.408 
10.996 
10.183 
100)70 
0.957 
9.843 


Hour. 


Bight  ABcenaion. 


Difll 
for  Im. 


Dedination. 


forlm. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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16 

17 

18 

19 

20 

21 

22 

23 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 


SATURDAY  19. 


li  m 

3  48 
3  50 
3  53 
3  55 
3  57 
3  59 
1 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 
6 
8 
10 
13 
15 
17 
19 
22 
24 
26 
29 
31 
33 

a5 

38 
40 


33.25! 
46.771 

0.47| 
14.35; 
28.41j 
42.66' 
57.08| 
11.68, 
26.46J 
41.41, 
56.54| 
11.841 
27;}2! 
42.97 
58.79 
14.78 
30.93 
47.25 

3.72 
20.36 
37.16 
54.11 
11.21 
28.46 


8  I 

9.9338 
9.9968! 
3JI998 


3.8359! 

3.3389| 

3.3419. 

9.3448| 

3.3478| 

3.3507; 

3.3536j 

3.3565 

9.3594 

8.3693 

8.9650 

3J9678 

9.9706 

8Jt733 

9J2760 

9.9787 

94»13 

3.9838 

3.3863 

3.8888 


NJM) 
20 
21 
21 

21 
21 
21 
21 
21 
22 
22 
22 
22 
22 
22 
22 
23 
23 
23 
23 
23 
23 
23 
NJ23 


41  ^si 
51  27.3 
1  7.4 
10  40.5 
20  &6 
29  25.5 

38  37.3 
47  41.9 
56  39.2 

5  29.2 
14  11.9 
22  47.1 
31  14.9 

39  35.2 

47  48.0 
55  53.2 

50.8 
40.7 
22^ 
57.3 
34  24.0 
41  42.8 

48  53.7 
55  56.7 


3 
11 

19 
26 


SUNDAY  20, 


4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 


42 
45 
47 
49 
51 
54 
56 
58 
1 
3 
5 
8 
10 
12 
15 
17 
19 
22 
24 
26 
28 
31 
33 
35 
38 


45.86i 

3.40 
21.09 
38.91 
56.87 
14.96 
33.18 
51.52 

9.99 
28.57 
47.27 

6.08 
25.00 
44.02 

3.13 
22.34 
41.64 

1.02 
20.49 
40.03 
59.64 
19.32 
39.06 
58.86 
18.71 


8.3918 
8.8936 
3.9959 
341968 
9.3004 
9.3096 
9.3047 
9.3068 
9.3088 
9.3107 
9.3196 
9.3144 
9.3161 
9.3178 
9.3194 
9.3909 
9.3394 
8.3338 
8.3851 
3.3963 
3.3974 
9.3985 
9.3995 
9.3304 
9.3318 


N.24  2 
24  9 
24  16 
24  22 
24  29 
24  35 
24  41 
24  47 
24  53 

24  59 

25  4 
25  10 
25  15 
25  20 
25  25 
25  30 
25  35 
25  39 
25  44 
25  48 
25  52 

25  56 

26  0 
26  4 

N.26  7 


51.7 
38.8 
17.8 
48.8 
11.7 
26.4 
33.0 
31.4 
21.6 

as 

37.1 

2.4 
19.4 
28.0 
28.2 
20.0 

3.4 
38;3 

4.7 
22.(^ 
32.0 
32.8 
25.1 

8.8 
44.0 


9.843 
9.787 
0U>10 
9.493 
9J75 
9.956 
9.136 
9U>16 
8.896 
8.779 
8.649 
8bSa5 
8.401 
8.376 
8.150 
6.093 
7.895 
7.767 
7.638 
7.509 
7.379 
7.948 
7.U6 
6Jn3 


6.850 
6.717 
6.583 
6.449 
6.314 
6.178 
6J>49 
5JX)6 
5.767 
5.699 
5.491 
5.359 
5.913 
hJm 
4.933 
4.793 
4.658 
4.511 
4.370 
4J298 
4.086 
3.M3 
3.800 
3i»7 
3.514 


«p 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Sight  Aacension. 

Diff. 
forlm. 

BediBfttioD. 

Diff. 
forlm. 

Hour. 

Bight  Ascenaion. 

Diff. 
for  1  m. 

Biff, 
forlm. 

MO] 

t^DA\ 

'  2h 

WEDNESDAY  23. 

h   xn     a 

8 

NSi8    7  4^!0 

II 

h    m      8 

B 

O          1          II 

// 

0 

5  38  18.71 

9.3319 

3.514 

0 

7  29  28.90 

9.9667 

N.26  11  36.1 

3J959 

I 

5  40  38.61 

9.3390 

26  11  10.6 

3.371 

1 

7  31  44.80 

2J9633 

26    8  16.6 

3.391 

2 

5  42  58.55 

9..'«S6 

26  14  28.5 

3J997 

2 

7  34    0.50 

9.9598 

26    4  49.2 

3.599 

3 

5  45  18.58 

9.3339 

26  17  37.8 

3J)83 

3 

7  36  15.99 

9.9563 

26    1  14.0 

3.659 

4 

5  47  38.54 

^jxm 

26  20  38.5 

9.939 

4 

7  38  31.26 

9.9597 

25  57  31.0 

3.781 

5 

5  49  58.57 

9.3341 

26  23  30.5 

9.795 

5 

7  40  46.32 

9.9491 

25  53  40.3 

3JN)9 

6 

5  52  18.63 

9.3344 

26  26  13.9 

9.651 

6 

7  43    1.15 

9.9454 

25  49  41.9 

4.037 

7 

5  54  38.70 

9.3347 

26  28  48.6 

9.507 

7 

7  45  15.76 

9.9416 

25  45  35.8 

4.165 

8 

5  56  58.79 

9.3346 

26  31  14.7 

9.309 

8 

7  47  30.14 

9.9377 

25  41  22.1 

4.991 

9 

5  59  18.89 

9.3349 

26  33  32.1 

9J218 

9 

7  49  44.29 

9JU338 

25  37    0.8 

4.417 

10 

6    1  38.98 

9.3349 

26  35  40.9 

9.073 

10 

7  51  58.20 

9.9998 

25  32  32.0 

4.549 

11 

6    3  59.07 

9.3348 

26  37  41.0 

1.996 

11 

7  54  11.87 

9J)U58 
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20 
21 
22 
23 


THURSDAY  31. 


h    m 

13  38 
13  40 
13  42 
13  44 
13  46 
13  48 
13  49 
13  51 
13  53 
13  55 
13  57 
13  59 


14 
14 
14 
14 
14 


1 
3 
4 

6 

8 


14  10 
14  12 
14  14 
14  16 
14  18 
14  20 
14  22 


50.12 
40.64 
31.36 
22.29 
13.45 

4.83 
56.44 
48.28 
40.36 
32.68 
25.25 
18.08 
11.16 

4.50 
58.11 
51.99 
46.14 
40.57 
35.30 
30.32 
25.62 
21.22 
17.13 
13.35 


8 

.8403 

.8437 

.8473 

.85081 

.854') 

.8593 

.8631 

.8660 

.8700 

.8741 

.8783 

.8826 

.8869| 

.8913' 

.8958 

.9003' 

.9050; 

U)097| 

.9145! 

.9193 

.9349 

.9393! 

.9344 

.9396 


S.  8 

8 

8 

8 

8 

9 

9 

9 

9 

9 

10 

10 

10 

10 

11 

IL 

11 

11 

11 

12 

12 

12 

12 

S.12 


0 
13 
27 
40 
53 

6 


II 
41.1 

53.1 

3.9 

13.4 

21.5 

28.2 

19  33.4 

32  37.1 

45  39.3 

58  39i) 

11  38.7 

24  35.8 

37  31.2 

50  24.8 

16.4 

6.1 

53.9 

39.6 

54  23.1 

7    4.5 

19  43.6 

32  20.5 

44  55.01 

57  27.1 


3 
16 

28 
41 


11 

13illl 
13.190 
13.169 
13.147 
13.134 
13.099 
13.074 
13.049 
13.033 
13.995 
13.967 
13.938 
19.908 
13.877 
13.845 
13.819 
13.778 
13.743 
13.707 
13.671 
13.634 
13.595 
19.555 
19.515 


FRIDAY,  AUGUST  1. 


0  I    14  24    9.881   1.944918.13    9  56.8|  19.474 


PHASES  OF  THE  MOON. 


3)  First  Quarter, . 

O  Full  Moon, .     . 

C  Lost  Quarter,  . 

O  New  Moon, 


d      h     m 

.  2  11  10.2 
.  9  18  33.7 
.  16  8  58.3 
.  23  22  33.8 


d      h 

C   Perigee, 11  17.7 

<C  Apogee, 27    9.2 


^ 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5  . 

0  0 

star's  NamA 

P.L. 

P.L. 

■M^MBM 

P.L. 

P.L. 

and 

Noon. 

of 

Ulb. 

of 

VPi. 

of 

iX?^ 

of 

1* 

1 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Suif 

W. 

o         /       /< 

73  56    6 

3435 

O          1     .*' 

75  17  43 

3430 

O           /        // 

76  39  26 

3495 

0          /        // 

78    1  14 

3491 

Regulus 

W. 

25  44  30 

3134 

27  11  58 

3194 

28  39  39 

3114 

30    732 

3103 

Jupiter 

w. 

24  51  20 

3186 

26  17  46 

3177 

27  44  23 

3168 

29  11  11 

3158 

Mars 

E. 

38  26  10 

3184 

36  59  42 

3183 

35  33  12 

3179 

34    638 

3177 

Antares 

E. 

74  55  58 

3069 

73  27  10 

3065 

71  58  18 

3060 

70  29  20 

3055 

2 

Snif 

W. 

84  51  52 

3386 

86  14  24 

3379 

87  37    5 

3369 

88  59  57 

3300 

Regulus 

W. 

37  30    0 

3054 

38  59    6 

3045 

40  28  23 

3034 

41  57  53 

3083 

Jupiter 

W. 

36  27  59 

3119 

37  55  54 

3109 

39  24    1 

3099 

40  52  20 

3089 

Antares 

E. 

63    2  50 

3096 

61  33    9 

3018 

60    3  18 

3010 

58  33  18 

3009 

a  Aquiltf) 

E. 

109  12  46 

3»46 

108    0  13 

3993 

106  47  17 

3908 

105  33  59 

3880 

Saturn 

E. 

115  20    4 

3000 

113  50    2 

3001 

112  19  50 

9999 

110  49  27 

9983 

3 

Sun 

W. 

95  57    5 

3306 

97  21    9 

3995 

98  45  2G 

3989 

100    9  58 

3990 

Regulus 

W. 

49  28  47 

9907 

50  59  41 

9055 

52  30  50 

9949 

54    2  15 

8999 

Jupiter 

W. 

48  17  12 

3086 

49  46  52 

3014 

51  16  47 

3001 

52  46  58 

9989 

Antares 

£. 

51    0  32 

99M 

49  29  22 

9943 

47  57  58 

9933 

46  26  21 

9981 

a  Aquiln 

£. 

99  22    9 

3781 

98    6  47 

3765 

96  51    8 

3747 

95  35  11 

3730 

Saturn 

E. 

103  14  36 

9038 

101  42  58 

9981 

100  11    6 

8909 

98  38  59 

9808 

4 

Sun 

W. 

107  16  35 

3196 

108  42  46 

3184 

110    9  14 

3109 

111  36    0 

3153 

Regulus 

W. 

61  43  34 

9800 

63  16  44 

9845 

64  50  13 

9831 

66  24    1 

9815 

Jupiter 

W. 

60  22    3 

9919 

61  53  58 

9905 

63  26  11 

9889 

64  58  44 

8874 

Antares 

E. 

38  44  29 

9800 

37  11  19 

3847 

35  37  52 

9834 

34    4    8 

9891 

a  Aquike 

E. 

89  11  17 

3658 

87  53  45 

3646 

86  36    0 

3634 

85  18    2 

3099 

Saturn 

E. 

90  54  23 

9831 

89  20  36 

9817 

87  46  30 

9803 

86  12    6 

9788 

5 

Sun 

W. 

118  54  47 

3060 

120  23  34 

3058 

121  52  42 

3035 

123  22  11 

3018 

Reffulus 

W. 

74  18    9 

9735 

75  54    2 

9718 

77  30  18 

9701 

79    6  56 

9685 

^7 

Jupiter 

W. 

72  46  31 

9793 

74  21    8 

sme 

75  56    7 

9700 

77  31  28 

9749 

Saturn 

E. 

78  15    6 

9710 

76  38  39 

9694 

75    1  51 

9676 

73  24  41 

9661 

a  AquiiflB 

E. 

78  45  25 

3579 

77  26  28 

3573 

70    7  24 

3569 

74  48  16 

3566 

Fomalhaut 

E. 

108  41  33 

9919 

107    9  29 

9891 

105  36  59 

9879 

104    4    4 

98S8 

6 

Regulus 

W. 

87  15  50 

9596 

88  54  48 

9581 

9034    9 

9563 

92  13  55 

8545 

Jupiter 

Spica 

Alars 

W. 

85  33  59 

9655 

87  11  39 

9637 

88  49  44 

9690 

90  28  12 

8601 

W. 

33  17  40 

9630 

34  55  54 

9609 

36  34  37 

9588 

38  13  48 

9568 

W. 

22  16  30 

9735 

23  52  23 

9714 

25  28  44 

9699 

27    5  34 

9671 

Saturn 

E. 

65  13  13 

9577 

63  33  46 

9560 

61  53  56 

9543 

60  13  43 

8586 

a  Aquiles     ' 

E. 

68  12  17 

3574 

66  53  14 

3589 

65  34  20 

3501 

64  15  36 

3004 

Fomalhaut 

E. 

96  13  18 

9759 

94  37  56 

9740 

93    2    9 

9798 

91  25  58 

9ID4 

7 

Regulus 

W. 

100  38  45 

9460 

102  20  55 

9443 

104    3  29 

9496 

105  46  27 

9410 

Jupiter 

W. 

98  46  37 

9515 

100  27  30 

9497 

102    8  47 

9480 

103  50  28 

3«64 

Spica 
Inars 

W. 

46  36  36 

9471 

48  18  30 

9453 

50    0  49 

9435 

51  43  34 

8417 

W. 

35  16  43 

9579 

36  56  17 

9553 

38  36  16 

9535 

40  16  40 

8517 

Saturn 

E. 

51  46  47 

9444 

50    4  15 

9498 

48  21  20 

9419 

4638    3 

8397 

a  Aquite 

E. 

57  46  26 

3716 

56  29  56 

3750 

55  14    2 

3791 

53  58  50 

3838 

Fomalhaut 

E. 

83  19  19 

9891 

81  40  53 

9605 

80    2    5 

9591 

78  22  57 

8577 

a  Pegasi 

E. 

102  44  22 

m 

98S9 

101  11    2 

9830 

99  37  13 

9800 

98    2  57 

9789 

8 

Spica 
Mars 

W. 

60  23  33 

9333 

62    8  44 

9317 

63  54  18 

9309 

65  40  14 

9987 

W. 

48  44  46 

9433 

50  27  34 

9417 

52  10  44 

9409 

53  54  16 

9387 

Satuni 

E. 

37  56  22 

9398 

36  11    3 

9316 

34  25  27 

3305 

32  39  35 

9995 

Fomalhaut 

E. 

70    2  37 

9514 

68  21  43 

9504 

66  40  36 

9494 

64  59  15 

9487 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANOFK 

h 

Star's  Kame 

P.L. 

P.L. 

PL. 

P.L. 

1 

and 

Midnight 

of 

XVb. 

of 

xvim 

of 

XXli»- 

of 

PoBitioii. 

%j 

Ditr. 

Diff. 

Diff. 
3401 

Diff. 

Sun 

W. 

O           it' 

79  23    7 

3415 

0          t        II 

80  45    7 

3408 

82    7  14 

Oil/ 

83  29  29 

3394 

• 

Regulus 

W. 

31  35  38 

3093 

33    3  56 

3064 

34  32  25 

3074 

36    1    6 

3064 

Jupiter 

w. 

30  38  11 

3149 

32    5  21 

3139 

33  32  43 

3131 

35    0  15 

3191 

Mars 

£. 

32  40    1 

3173 

31  13  20 

3170 

29  46  35 

3167 

28  19  46 

3163 

Aotares 

E. 

09    0  15 

3060 

67  31    4 

3045 

66    1  47 

3030 

64  32  23 

3039 

3 

Sun 

W. 

90  22  59 

3351 

91  46  12 

3340 

93    9  37 

3330 

94  33  14 

3318 

Regulus 

W. 

43  27  37 

3013 

44  57  34 

3009 

46  27  44 

2991 

47  58    8 

9979 

Jupiter 

W. 

42  20  52 

3071 

43  49  37 

3060 

45  18  35 

3056 

46  47  46 

3088 

Antares 

£. 

57    3    8 

S993 

55  32  47 

9984 

54    2  14 

9974 

52  31  29 

9965 

a  Aquil» 

£. 

104  20  19 

3858 

103    6  17 

3839 

101  51  55 

3810 

100  37  12 

3799 

Saturn 

£. 

109  18  53 

9974 

107  48    8 

9964 

106  17  10 

9954 

104  46    0 

9943 

3 

Suw 

W. 

101  34  45 

3956 

102  59  48 

3949 

104  25    7 

999 

105  50  42 

3914 

Regulus 

W. 

55  33  57 

9916 

57    5  55 

9908 

58  38  10 

9880 

60  10  43 

9675 

Jupiter 

W. 

54  17  25 

9976 

55  48    8 

9969 

57  19    9 

9948 

58  50  27 

9934 

Antares 

E. 

44  54  29 

9900 

43  22  22 

9898 

41  50    0 

9886 

40  17  23 

9873 

a  Aquilie 

£. 

94  18  56 

3714 

'  93    2  24 

3700 

91  45  37 

3685 

90  28  34 

3679 

Satuni 

£• 

97    637 

9885 

95  33  59 

9879 

94    1    4 

98S9 

92  27  52 

9845 

4 

StJir 

W. 

113    3    6 

3137 

114  30  31 

3190 

115  58  16 

3104 

117  26  21 

3067 

Regulus 

W. 

67  58    9 

9790 

69  32  38 

9784 

71    7  27 

3768 

72  42  37 

9751 

Jupiter 

W. 

66  31  36 

9868 

68    4  49 

9849 

69  38  22 

9896 

71  12  16 

9810 

Antares 

E. 

3230    7 

9808 

30  55  49 

9795 

29  21  14 

9789 

27  46  22 

9770 

a  Aquilffi 

E. 

83  59  51 

3611 

82  41  29 

3609 

81  22  57 

3593 

80    4  15 

3686 

Saturn 

E. 

84  37  22 

9773 

83    2  19 

9757 

81  26  55 

9749 

79  51  11 

9^ 

• 

5 

Suw 

W. 

124  52    2 

3000 

126  22  15 

9969 

127  52  50 

9065 

129  23  47 

9947 

Regulus 

W. 

80  43  56 

9066 

82  21  19 

9650 

83  59    6 

9633 

85  37  16 

9615 

Jupiter 

W. 

79    7  12 

9795 

80  43  19 

9707 

82  19  49 

9690 

83  56  42 

9679 

Saturn 

E. 

71  47    9 

9644 

70    9  14 

9898 

68  30  57 

9611 

66  52  17 

9503 

a  Aquilce 

E. 

73  29    5 

3565 

72    9  52 

aS64 

70  50  38 

3565 

69  31  26 

3568 

Fomalhaut 

E. 

102  30  44 

9833 

100  56  59 

9815 

99  22  50 

9795 

97  48  16 

9777 

6 

Regulus 

W. 

93  54    5 

9088 

95  34  39 

9511 

97  15  37 

9494 

98  56  59 

9477 

Jupiter 

Spica 

Mars 

W. 

92    7    5 

9584 

93  46  22 

9506 

95  26    3 

9549 

97    6    8 

9539 

W. 

39  53  27 

9648 

41  33  34 

9588 

43  14    8 

9509 

44  55    9 

9490 

W. 

28  42  53 

9660 

30  20  40 

9630 

31  58  54 

9610 

33  37  35 

9591 

Satuni 

E. 

58  33    6 

9510 

56  S2    6 

9498 

55  10  43 

9476 

53  28  56 

9460 

a  AquilsB 

E. 

62  57    6 

3890 

61  38  53 

3637 

60  20  59 

3659 

59    3  28 

3686 

Fomalhaut 

£. 

89  49  24 

9687 

88  12  26 

9670 

8635    6 

9653 

84  57  23 

9638 

7 

Regulus 

W. 

107  29  48 

9398 

109  13  33 

9978 

110  57  40 

9368 

112  43  10 

9347 

Jupiter 

Spica 

Mars 

W. 

105  32  32 

9447 

107  15    0 

9431 

108  57  50 

9415 

110  41    3 

9399 

W. 

53  26  45 

9390 

55  10  21 

9389 

56  54  21 

9366 

58  38  45 

9349 

W. 

41  57  29 

9489 

43  38  43 

9483 

45  20  20 

9466 

47    2  21 

9449 

Saturn 

E. 

44  54  24 

9389 

43  10  24 

9368 

41  26    3 

9354 

39  41  22 

9341 

a  Aquike 

E. 

52  44  27 

3891 

51  30  58 

3940 

50  18  28 

4017 

49    7    5 

4097 

Fomalhaut 

E. 

76  43  30 

99« 

75    3  43 

9540 

73  23  38 

9587 

71  43  16 

9586 

aPegasi 

E. 

96  28  15 

9770 

94  53    8 

9751 

93  17  36 

9785 

91  41  42 

9718 

6 

Spica 
Mars 

W. 

67  26  33 

9979 

69  13  13 

9969 

71    0  13 

S945 

72  47  33 

9933 

W. 

5538    9 

9973 

57  22  23 

8869 

59    6  57 

9345 

60  51  51 

9333 

Saturn 

E. 

30  53  28 

»86 

29    7    8 

9S79 

27  20  88 

9974 

2534    0 

9970 

Fomalhaut 

E. 

63  17  43 

9480 

61  36    1 

9474 

59  54  11 

9400 

58  12  14 

9466  1 
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1 

LUNAR  DTSTANCES 

). 

8 

Star's  Name 

• 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

LV 

of 

Position. 

Diff. 

O           1         If 

88  28  49 

Diff. 

Diff. 

Diff. 

a  Pegasi 

E. 

O          1        II 

90    5  26 

9708 

9688 

O           /        // 

86  51  53 

8675 

85  14  39 

8609 

9 

Spica 
Mars 

W. 

74  35  12 

SB90 

76  23  10 

9908 

78  11  25 

8197 

79  59  57 

8186 

W. 

62  37    3 

2390 

64  22  33 

9308 

66    8  21 

8996 

67  54  26 

2286 

Antares 

W. 

28  41  53 

9933 

30  29  32 

8318 

32  17  32 

9906 

34    5  52 

8109 

Fomalhaut 

E. 

56  30  13 

9465 

54  48  10 

9465 

53    6    7 

9467 

51  24    7 

8473 

a  Pegasi 

E. 

77    4  48 

9618 

75  26  17 

8613 

73  47  40 

8610 

72    8  58 

9607 

10 

Spica 
Mars 

W. 

89    627 

9141 

90  56  24 

8134 

92  46  32 

9197 

94  36  50 

8181 

w. 

76  48  29 

9941 

78  35  56 

8933 

80  23  34 

8297 

82  11  22 

9891 

Antares 

w. 

43  11  57 

9141 

45    1  54 

8139 

46  52    4 

8135 

48  42  25 

8118 

a  Pe^si 
a  Anetis 

E. 

63  55  36 

9096 

62  17  16 

8635 

60  39    9 

8648 

59    1  19 

8663 

E. 

105    3  55 

9918 

103  15  55 

9810 

101  27  42 

8908 

99  39  18 

8185 

11 

Mars 

W. 

91  12  14 

9901 

93    0  40 

8199 

94  49    9 

9196 

96  37  40 

1 
8196 

Antares 

W. 

57  56  22 

9096 

59  47  28 

8099 

61  38  39 

9090 

63  29  53 

8080 

a  Pe^i 
a  Anetis 

E. 

50  58  36 

9789 

49  23  54 

8897 

47  50    1 

9870 

46  17    4 

8980 

E. 

90  35    3 

9179 

88  45  54 

8170 

86  56  41 

8108 

85    7  26 

8168 

Venus 

E. 

116  56  41 

9389 

115  12  41 

8378 

113  28  35 

8377 

111  44  27 

8377 

12 

Antares 

W. 

72  46  10 

9009 

74  37  21 

8095 

76  28  28 

8098 

78  19  31 

8101 

Saturn 

W. 

21  26  58 

91S3 

23  16  36 

8144 

25    628 

8137 

26  56  31 

8133 

a  Arietis 

E. 

76    1  25 

9178 

74  12  24 

8181 

72  23  28 

8186 

70  34  40 

8193 

Venus 

E. 

103    3  50 

9389 

101  19  49 

8384 

99  35  52 

8388 

97  52    0 

8308 

Aldebaran 

E. 

106  17  51 

9118 

104  27  19 

8180 

102  36  51 

8133 

100  46  27 

8196 

13 

Antares 

W. 

87  33    5 

9198 

89  23  22 

8134 

91  13  30 

8141 

98    327 

8148 

a  Aquilas 

W. 

48  35  47 

8830 

49  50  18 

3746 

51    6  17 

52  23  37 

3001 

Saturn 

W. 

36    7  34 

9134 

37  57  41 

8138 

39  47  42 

8143 

41  {17  m 

8149 

a  Arietis 

E. 

61  33  19 

9934 

59  45  42 

8945 

57  58  22 

9358 

56  n  20 

9870 

Venus 

E. 

89  14  28 

9«» 

87  31  25 

8430 

85  48  33 

8438 

84    5  52 

9445 

Aldebaran 

E. 

91  36    0 

91S8 

89  46  20 

8156 

87  56  49 

8165 

86    7  29 

8173 

14 

a  AquiloB 

W. 

59    6  15 

3363 

60  29  14 

3330 

61  52  51 

3301 

63  17    1 

S977 

Saturn 

W. 

50  44  45 

9184 

52  33  37 

9199 

54  22  16 

9901 

56  10  42 

8810 

a  Arietis 

E. 

47  21  21 

8351 

45  36  36 

8371 

43  52  20 

9393 

42    8  35 

8417 

Venus 

E. 

75  35  37 

9485 

73  54  17 

8506 

72  13  J2 

9517 

70  32  23 

8599 

Aldebaran 

E. 

77    356 

9918 

75  15  55 

8998 

73  28    9 

9939 

71  40  39 

9848 

Sun 

E. 

121  19    4 

8487 

119  37  46 

8507 

117  56  43 

9517 

116  15  54 

8587 

15 

a  Aquilie 

W. 

70  23  42 

3908 

71  49  49 

8194 

73  16    5 

3188 

74  42  28 

3185 

Saturn 

W. 

65    9  13 

8909 

66  56    9 

8978 

68  42  49 

9984 

70  29  12 

9»5 

Fomalhaut 

W. 

36  25  25 

8789 

38    0  17 

8754 

39  35  45 

8739 

41  11  43 

8713 

Venus 

E. 

62  12  28 

8581 

60  33  21 

8605 

58  54  33 

8618 

57  16    3 

8639 

Aldebaran 

E. 

62  47  18 

8309 

61    1  31 

8399 

59  16    3 

8335 

57  30  54 

8348 

Sim 

E- 

107  55  35 

8585 

106  16  19 

8506 

104  37  19 

8609 

102  58  36 

8091 

16 

a  AquUe 

W. 

81  54  42 

3193 

83  20  59 

3190 

84  47    9 

3907 

86  13  10 

3916 

Saturn 

W. 

79  17    0 

83S3 

81    1  43 

8365 

82  46    8 

8378 

84  30  17 

9380 

Fomalhaut 

W. 

49  16  12 

8667 

50  53  36 

9664 

52  31    4 

8663 

54    833 

8063 

a  Peffasi 
Aldebaran 

W. 

34  52  41 

3796 

36    7  47 

3603 

37  24  42 

9603 

38  43  13 

3S85 

E. 

48  50    6 

8419 

47    6  59 

8435 

45  24  14 

8450 

43  41  51 

8406 

Venus 

£. 

49    8  15 
94  49  16 

97db 

47  31  39 

8718 

45  55  23 

8733 

44  19  27 

9748 

Sun 

E. 

8681 

98  12  15 

8608 

91  35  32 

8710 

89  59    6 

9794 

XTl 


JULY,  1873. 


1^5 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1- 

star's  Namo 

P.L. 

P.L. 

• 

P.L. 

P.L. 

Ck4  *^ 

and 

Midniffbt 

of 

XVb. 

of 

XVlUh 

of 

XXIh. 

of 

1^ 

8 

Position. 

E. 

%^ 

Diff. 

- 

Diff. 
9640 

DiflC 

Diff. 

a  Pcgasi 

O           1         It 

83  37    8 

£651 

O           1         II 

81  59  22 

O           t        II 

80  21  22 

9639 

78  43  10 

9694 

9 

Spica 
Mars 

W. 

81  48  46 

9176 

83*37  50 

9166 

85  27    9 

9157 

87  16  42 

9149 

W. 

69  40  46 

SB76 

71  27  21 

2966 

73  14  11 

2357 

75    1  14 

;ra49 

Antares 

W. 

35  54  32 

S180 

37  43  30 

9169 

39  32  44 

9159 

41  22  13 

9140 

Fomalhaut 

E. 

49  42  14 

9478 

48    0  30 

9487 

46  18  58 

9490 

44  37  43 

3515 

a  P^gaai 

E. 

70  30  13 

9607 

68  51  28 

9609 

G7  12  45 

9619 

65  34    7 

9618 

10 

Spica 

W. 

96  27  17 

9116 

98  17  52 

9111 

100    8  35 

9107 

101  59  24 

2104 

Mars 

W. 

83  59  18 

9916 

85  47  22 

9910 

87  35  34 

2306 

89  23  52 

2904 

Antares 

W. 

50  32  56 

9113 

52  23  36 

9107 

54  14  25 

9109 

56    5  21 

9099 

■I  Pe^iasi 

E. 

57  23  49 

9681 

55  46  43 

9709 

54  10    6 

9797 

52  34    2 

9756 

a  Anetis 

E. 

97  50  43 

9189 

96    1  59 

9184 

94  13    7 

9179 

92  24    8 

9175 

11 

Mars 

W. 

98  26  13 

9196 

100  14  46 

9198 

102    3  17 

9196 

103  51  47 

9300 

Antares 

W. 

65  21    8 

9089 

67  12  24 

9068 

69    3  41 

9080 

70  54  57 

9091 

a  Pe^i 

E. 

44  45  10 

9977 

43  14  28 

3041 

41  45    6 

3115 

40  17  15 

3190 

a  Anetis 

E. 

83  18  11 

9169 

81  28  56 

9169 

79  39  42 

9171 

77  50  31 

9174 

Venus 

E. 

110    0  19 

9376 

108  16  10 

9377 

106  32    2 

9378 

104  47  55 

9379 

IS 

Antares 

W. 

80  10  28 

9106 

82    1  19 

9111 

83  52    2 

9115 

85  42  38 

9121 

Saturn 

W. 

28  46  41 

9130 

30  36  54 

9199 

32  27    9 

9130 

34  17  23 

2139 

a  Arietis 

E. 

68  46    2 

9900 

66  57  34 

2906 

65    9  16 

9215 

63  21  11 

9994 

Venus 

£. 

96    8  14 

9387 

94  24  35 

9403 

92  41    4 

9406 

90  57  41 

9415 

Aldebaran 

£• 

96  56    8 

9130 

97    5  55 

9135 

95  15  49 

9139 

93  25  50 

2145 

13 

Antares 

W. 

94  53  13 

9156 

96  42  47 

9165 

98  32    8 

9173 

100  21  16 

2183 

a  Aquilas 

W. 

53  42  10 

3541 

55    1  49 

3488 

56  22  27 

3440 

57  43  58 

3400 

Saturn 

W. 

43  27  21 

9154 

45  16  58 

9161 

47    6  25 

9168 

48  55  41 

9176 

a  Arietis 

E. 

54  24  36 

2984 

52  38  13 

9998 

50  52  11 

9315 

49    6  33 

iKm 

Venus 

E. 

82  23  22 

9i55 

80  41    5 

9465 

78  59    2 

9474 

77  17  12 

9485 

Aldebaran 

E. 

84  18  21 

9181 

82  28  25 

9190 

80  40  42 

9198 

78  52  12 

9308 

14 

a  Aqniles 

W. 

64  41  39 

3956 

66    6  42 

3939 

67  32    5 

3994 

68  57  46 

3311 

Saturn 

W. 

57  58  54 

S^BO 

59  46  51 

9S30 

61  34  34 

9341 

63  22    1 

9951 

a  Arietis 

E. 

40  25  24 

9443 

38  42  50 

9471 

37    0  56 

9509 

35  19  46 

2537 

Venus 

E. 

68  51  50 

9541 

67  11  34 

9553 

65  31  35 

9566 

63  51  53 

2578 

Aldebaran 

E. 

69  53  24 

9980 

68    6  26 

9979 

66  19  46 

9984 

64  33  23 

2396 

Suit 

E. 

114  35  19 

9539 

112  55    0 

9550 

111  14  56 

9561 

109  35    8 

2572 

15 

a  Aqnilm 

W. 

76    8  55 

3183 

77  35  24 

3183 

79    1  53 

3185 

80  28  20 

3189 

Saturn 

W. 

72  15  19 

9307 

74     I    9 

9317 

75  46  43 

9339 

77  32    0 

3341 

Fomalhaut 

W. 

42  48    5 

9098 

44  24  47 

9687 

46    1  45 

9678 

47  38  54 

2672 

Venus 

E. 

55  37  51 

9646 

53  59  58 

9660 

52  22  25 

9675 

50  45  11 

2688 

Aldebaran 

E. 

55  46    4 

93S3 

54    1  34 

9375 

52  17  24 

9390 

50  33  35 

2404 

SUH 

E. 

101  20  10 

9634 

9942    1 

9646 

98    4    9 

9659 

96  26  34 

2672 

16 

a  Aqoile 

W. 

87  39    0 

3925 

89    439 

3337 

90  30    4 

3350 

91  55  14 

3363 

Saturn 

W. 

86  14    8 

9401 

87  57  42 

9419 

89  40  59 

9494 

91  23  59 

9436 

Fomnlhaut 

W. 

55  46    2 

9665 

57  23  29 

9668 

59    0  52 

9671 

60  38  11 

9675 

Q  Pegasi 
Aldebaran 

W. 

40    3    9 

3459 

41  24  19 

3401 

42  46  34 

3351 

44    9  46 

3309 

E. 

41  59  50 

9483 

40  18  13 

9501 

38  37    1 

9519 

36  56  14 

2538 

Venus 

E. 

42  43  52 

9784 

41    8  37 

9780 

39  33  43 

9796 

37  59  10 

9812 

SUH 

E. 

88  22  58 

9737 

86  47    7 

9750 

85  11  33 

2763 

83  36  16 

2776 

1S6 
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GREENWICH  MEAN  TIME. 


LUNAR  DISTANCES. 


P 


17 


18 


19 


20 


21 


26 


27 


28 


29 


30 


31 


Star's  Name 

and 

Position. 


a  Aqui]»  W. 

Saturn  W. 

FomaUiaut  W. 

a  Pegasi  W. 

Venus  E. 

Sun  E. 

Saturn  W. 

FomaUiaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

Fomalhaut  W. 

a  Pegasi  W. 

Sun  E. 

a  Pegasi  W. 

Sun  E. 

Sun  W. 

Spica  E. 

Mars  E» 

Antares  £. 

Sun  W. 

Spica  £. 

Mars  E. 

Antares  E. 

Sun  W. 

Mars  E. 

Antares  E. 

Sun  W. 

Jupiter  W. 

Mars  E. 

Antares  E. 

a  AquilflB  £. 

Saturn  E. 

Sun  W. 

Jupiter  W. 

Antares  E. 

a  Aquil®  £. 

Saturn  E. 

Sun  W. 

Jupiter  W. 

Antares  £. 

a  Aquiks  EL 

Saturn  E. 


Noon. 


P.L. 

of 
Difll 


o        /      // 

93  20  9 
93    6  43 

62  15  24 
45  33  47 
36  24  58 
82    1  17 

106  38  30 
75  8  13 
57  5  23 
69  31  27 

87  49  20 
68  51  47 
57  18  47 

100  16  25 
80  38  10 
45  22  13 

92  17  13 

33  41  12 

23  20  47 
56  7  55 
74  58    7 

101  59  29 

34  4  18 
44  20  28 

63  35  46 
90    9  23 

44  49  41 
52  16  23 
78  21  45 

55  37  30 
27  49  4 
40  56  55 
66  33  32 
112  10  20 
116  55  35 

66  30  37 
39  25  6 
54  41    3 

102  32  25 
104  59  45 

77  32  57 
51  12  6 
42  40  14 
92  36  12 
92  54  54 

SSSB 


3977 
S448 

3271 


9789 

S549 
9737 
3119 
9891 

9813 

9084 


3114 
3084 

3177 
3183 

3510 
3079 
3931 
3058 

3489 
3104 
3957 
3088 

3479 
3965 
3087 

3454 

3184 
3953 
3079 
4097 
3053 

3404 
3199 
3031 
3881 
3009 

3398 
3044 
9967 
3768 
9840 


mh. 


// 


94  44  47 
94  49  9 
63  52  *31 
46  58  32 
34  51  8 
80  26  35 

108  18  45 
76  44  4 
58  33  18 
^  58  57 

89  23  31 
70  20  16 

55  48  21 

101  48  45 
82  6  3 
43  53  44 

93  43  50 
32  14  42 

24  41  0 

54  39  11 

73  32  34 

100  30  29 

a5  24  54 
42  52  23 

62  10  44 
88  40  51 

46  10  29 
50  51  31 
76  53  19 

56  58  46 
29  15  32 
39  31  48 
65  4  48 

110  59  17 
115  26  28 


P.L. 

of 
Diff. 


3994 
9460 
9686 
3939 
9846 
9801 

9553 
9746 
3104 
9904 


3085 
3001 


3106 
3950 
3083 

8476 


8067 

8177 
3950 
3068 

4016 
3048 


67  52  49 

3396 

40  52  49 

3113 

53  11  29 

3085 

101  18  46 

8865 

103  29  43 

3009 

78  56 '36 

3316 

52  41  24 

3093 

41    9  20 

9968 

91  20  38 

3759 

91  23  26 

9980 

Vlh. 


P.L. 

of 

Difll 


O  / 

96    9 
96  31  19 

65  29  30 

48  23  55 
33  17  40 
78  52    9 

109  58  45 
78  19  43 
60    1  23 

66  26  43 

90  57  28 

71  48  44 
54  18  10 

103  20  50 
83  33  49 
42  25  30 

95  10  16 

30  48  29 

26    1  19 

53  10  33 

72  7  6 
99    1  34 

36  45  31 

41  24  21 
60  45  45 
87  12  21 

47  31  20 

49  26  39 
75  24  53 

58  20  8 
30  42    9 

38  6  38 
63  35  59 

109  47  53 
113  57  15 

69  15  10 

42  20  43 
51  41  47 

100  4  51 

101  59  33 

80  20  29 

54  10  56 

39  38  14 
90  4  53 
89  51  45 


3319 
9479 
2609 
3911 
9864 
9815 

9564 
9755 
3007 
9916 

9834 

3087 
3014 


3196 
3108 

3J96 
3010 

3500 
3081 
3939 
3066 

3110 
3961 
3085 

3474 
3965 
3086 

3448 
3169 
9947 
3064 

8996 
3044 

3387 
3106 
3016 
3890 
9994 

3804 

3091 
9947 
3747 
9910 


DP*. 


97  33  3 

98  13  12 
67  6  21 

49  49  51 

31  44  35 
77  18  0 

111  38  29 
79  55  10 

61  29  36 
64  54  45 

92  31  12 
73  17  10 
52  48  14 

104  52  40 
85  1  27 
40  57  30 

96  36  30 
29  22  32 

27  21  '48 
51  ^  0 
70  41  43 

97  32  43 

38  6  9| 

39  56  23 
59  20  48 
85  48  53 

48  52  13 

48  1  46 
73  56  26 

59  41  36 

32  8  55 
36  41  24 

62  7  5 
108  36  8 

112  27  57 

70  37  41 
43  48  471 

50  11  57 

98  50  40 
100  29  13 

81  44  86 
55  40  43 
38  655 

88  48  56 
88  19  50 


P.L. 

of 
Diff. 


9688 
3188 


SS75 
9^4 
3091 


S845 


3133 
3190 


3417 
8086 


9070 

3487 
3113 


3471 
9964 

3083 

3498 

8161 


9973 


9979 
9096 
3010 


S987 


9009 


3737 
8908 


] 
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GBEENWICH  MEAN  TIME. 

LUNAR  DBTANOFH. 

17 

Star's  Name 

and 

Position. 

Midnight 

P.L. 

of 

I>iff. 

XVh. 

P.L. 

of 

Difll 

xviii 

1 

P.L. 

of 

Diff. 

XX  111. 

PL. 

of 
Diff. 

a  Aquilfe 

Satuni 

Fomalhaut 

a  Pegasi 

Venus 

Sum 

W. 
W. 

w. 
w. 

E. 
£. 

98  56  41 

99  54  48 
68  43    3 
51  16  15 
30  11  53 
75  44    9 

3348 
9495 
9705 
3167 
9901 
9841 

Oil/ 

100  19  57 

101  36    8 
70  19  36 
52  43    4 
28  39  36 
74  10  34 

3370 
9507 
9713 
3150 
9999 
9853 

101  42  48 
103  17  11 

71  55  59 
54  10  13 
27    7  45 

72  37  15 

3399 
9519 
9791 
3135 
9943 
9866 

O           /         h 

103  5  14 

104  57  58 
73  32  11 
55  37  40 
25  36  21 
71    4  13 

3415 
9530 
9799 
3193 
9965 
9879 

18 

Saturn 
Fomalhaut 
a  Pegasi 

Sun 

W. 
W. 
W. 
E. 

113  17  58 
81  30  25 

62  57  56 

63  23    3 

9587 
9773 
3087 
9941 

114  57  11 
83    5  28 
64  26  21 
61  51  36 

9598 
9783 
3086 
9953 

116  36    9 
84  40  18 

'65  54  48 
60  20  24 

9609 
9799 
3064 
9965 

118  14  52 

86  14  56 
67  23  17 
58  49  28 

9091 
9803 
3083 
99n 

19 

Fomalhaut 
a  Pegasi 

Sua 

W. 
W. 
E. 

94    4  42 
74  45  32 
51  18  33 

9855 
3003 
3037 

95  37  59 
76  13  50 
49  49    6 

9866 
3097 
3049 

97  11    2 
77  42    3 

48  19  54 

9876 
3109 
3060 

98  43  51 
79  10  10 
46  50  56 

9888 

3108 
3073 

20 

Fomalhaut 
a  Pegasi 

Suif 

W. 
W. 
E. 

106  24  15 
86  28  56 
39  29  45 

9947 
3149 
3139 

107  55  34 
87  56  15 
38    2  14 

9959 
3149 
3144 

109  26  38 
89  23  25 
36  34  58 

9979 
3158 
3157 

110  57  26 
90  50  25 
35    7  57 

9985 
3168 
3170 

21 

Q  Pegasi 

Sun 

W. 
£. 

98    2  30 
27  56  53 

3919 
3941 

99  28  17 
26  31  32 

3931 
3957 

100  53  50 
25    6  30 

3943 
3975 

102  19    8 
23  41  49 

3955 
3994 

26 

Sun 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

28  42  10 
50  13  33 
69  16  24 
96    3  57 

3495 
3089 
3946 
3073 

30    2  40 
48  45  10 
67  51    9 
94  35  14 

3494 
3093 
3949 
3075 

31  23  11 
47  16  52 
66  25  58 
93    6  34 

3499 
3096 
3953 
3078 

32  43  44 
45  48  38 
65    0  51 
91  37  57 

349J 
3100 
3954 
3080 

27 

Sun 
Spica 
Mars 
Antares 

W. 
E. 
E. 
E. 

39  26  48 
38  28  29 
57  55  53 
84  15  26 

3485 
3116 
3965 
3087 

40  47  29 
37    0  39 
56  31    0 
82  47    0 

3484 
3119 
3965 
3087 

42    8  11 
35  ^  52 

55    6    7 
81  18  35 

3489 
3199 
3965 
3087 

43  28  55 
34    5    9 
53  4l  15 

79  50  10 

3480 
3194 
3965 
3087 

28 

Sun 

Mars 

Antares 

W. 

E. 

E. 

50.13    9 
46  36  52 
72  27  56 

3469 
3969 
3089 

51  34    8 
45  11  56 
70  59  24 

3465 
3960 
3080 

52  55  11 

43  46  58 
69  30  50 

3469 
3959 
3078 

54  16  18 
42  21  58 
68    2  13 

3467 
3956 
3074 

29 

Sun 

Jupiter 

Mars 

Antares 

a  Aquilas 

Saturn 

W. 

W. 

E. 

E. 

E. 

K 

61    3  10 
33  35  51 
35  16    5 
60  38    5 
107  24    2 
110  58  32 

3431 
3154 
3938 
3065 
3953 
3034 

62  24  51 
a5    2  55 
33  50  41 
59    9    0 
106  11  36 
109  29    1 

3496 
3146 
3334 
3049 
3934 
3088 

63  46  38 
36  30    9 
32  25  12 
57  39  48 
104  58  51 
107  59  23 

3419 
3138 
3999 
3043 
3916 
3093 

65    8  33 
37  57  33 
30  59  37 
56  10  29 
103  45  47 
106  29  38 

3411 
3130 
3994 
3038 
3898 
3016 

30 

Sun 
Jupiter 
Antares 
a  AquilfB 
Saturn 

W. 

W. 

E. 

E. 

E. 

72    0  22 
45  17    3 
48  41  57 

97  36  15 

98  58  44 

3370 
3066 
3009 
3891 
9978 

73  23  13 

46  45  30 

47  11  47 

96  21  35 

97  28    4 

3359 
3076 
9994 
3806 
9969 

74  46  16 
48  14    () 
45  41  27 
95    6  41 
95  57  12 

3350 
3065 
9985 
3794 
9960 

76    9  30 
49  43    1 
44  10  56 

93  51  33 

94  26    9 

3338 
3055 
9977 
3789 
9950 

31 

Sun 
Jupiter 
Antares 
a  Aquite 
Satui-n 

W. 

W. 

E. 

E. 

E. 

83    8  57 
57  10  45 
36  35  24 
87  32  48 
86  47  41 

3979 
9997 
9997 
3797 
9806 

84  ^  33 
58  41    2 
35    3  40 
86  16  29 

85  15  17 

3965 
9984 
9916 
3718 
9883 

85  58  25 
60  11  35 
33  31  41 
85    0    1 
83  42  37 

3959 
9970 
9905 
3709 
9879 

87  23  33 
61  42  25 
31  59  28 
83  43  23 
82    9  42 

3938 
9957 
9894 
3701 
9859 
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AT  GREENWICH  APPARENT  NOON. 


^ 

a 

1 

g 

^ 

1 

o 

o 

5 

a 

^ 

«^ 

o 

o 

►> 

>» 

« 

fit 

p 

p 

1 

Frid. 

Sat. 

2 

Sun. 

3 

Mon. 

4 

Tues. 

5 

Wed. 

• 

6 

Thur. 

7 

Frid. 

8 

Sat. 

9 

Sun. 

10 

Mon. 

11 

Tues. 

12 

Wed. 

13 

Thur. 

14 

Frid. 

15 

Sat 

16 

Stifi. 

17 

Mon. 

18 

Tues. 

19 

Wed. 

20 

Thur. 

21 

Frid. 

22 

Sat. 

23 

Sun. 

24 

Mon. 

25 

Tues. 

26 

Wed. 

27 

Thur. 

28 

Frid. 

29 

Sat. 

30 

Sun. 

31 

Mon. 

32 

THE  SUN'S 


Apparent 
Right  Afloension. 


h     m       8 

8  46  42.43 
8  50  35.01 
8  54  26.97 

8  58  18.30 

9  2  9.01 
9  5  59.11 

9  9  48.61 
9  13  37.53 

9  17  25.87 

9  21  13.63 
9  25  0.82 
9  28  47.46 

9  32  33.56 
9  36  19.14 
9  40  4.21 

9  43  48.77 
9  47  32.82 
9  51  16.36 

9  54  59.42 

9  58  42.03 

10  2  24.18 

10  6  5.88 
10  9  47.13 
10  13  27.93 

10  17  8.31 
10  20  48.28 
10  24  27.85 

10  28  7.04 
10  31  45.86 
10  85  24.32 

10  39  2.43 
10  42  40.22 


Diff.  for 
Ihonr. 


B 

9.704 
9.678 
9.652 

9.626 
9.601 
9.576 

9.550 
9.526 
9.502 

9.478 
9.455 
9.432 

9.410 
9.367 
9.366 

9.345 
9.325 
9.305 

9.285 
9.266 
9.247 

9.227 
9.209 
9.19] 

9.174 
9.J57 
9.140 

9.125 
9.110 
9.095 

9.081 
9.068 


Apparent 
Declination. 


DUTfor 
Ihonr. 


/f 


N.17  57  27.6  38.01 
17  42  6.8  38.73 
17  26  28.61  39.44 


17  10  33.4 
16  54  21.6 
16  37  53.6 

16  21  9.5 
16  4  9.7 
15  46  54.4 

15  29  23.9 
15  11  38.6 
14  53  38.7 

14  35  24.4 
14  16  56.1 
13  58  14.01 

13  39  18.5 
13  20  9.9 
13  0  48.4 

12  41  14.6 
12  21  28.5 
12  1  30.5 

11  41  21.0 
11  21  0.5 
11  0  29.1 


40.14 
40.84 
41.51 


42.17 

42.83 
43.46 

44.08 
44.70 
45.31 

45.90 
46.47 
47.04 

47.59 
48.13  i 
48.65' 

49.16 
49.67  I 
50.15' 

50.62! 
51.09  j 
51.53  I 
I 
51.96: 


10  39  47.1 

10  18  54.9,  52.37 

9  57  53.0  52.78 


9  36  41.8 
9  15  21.4 
8  53  52.1 


53.16! 

53.53 

53.90 


8  32   14.4!  54.25 
N.  8  10  28.5!  54.58 


Semi- 
diameter. 


Sidereal 
Time 
of  the 
Semi- 

diametei 

passing 
the 

Merid- 
ian. 


// 


5  48.11 
5  48.25 
5  48.39 

5  48.54 
5  48.68 
5  48.83 

5  48.98 
5  49.14 
5  49.30 

5  49.46 
5  49.62 
5  49.79 

5  49.96 
5  50.13 
5  50.30 

5  50.48 
5  50  66 
5  50.84 

5  51.03 
5  51.22 
5  51.42 

5  51.62 
5  51.82 
5  52.03 

5  52.24 
5  52.46 
5  52.68 

5  52.91 
5  53.14 
5  53.37 

5  53.60 
5  53.84 


Bqnatlonof 

Time, 

tabe 

<idd€d  to 


66.63 
66.54 
66.45 

66.36 
66.27 
66.19 

66.10 
66.02 
65.93 

65.85 
65.77 
65.69 

65.61 
65.53 
65.45 

65.38 
65.30 
65.23 

65.15 
65.08 
65.01 

64.95 
64.88 
64.82 

64.76 
64.71 
64.65 

64.60 
64.55 
64.50 


tubtraeted 

front 
Apparent 

Time. 


m      8 

6  2.45 
5  58.48 
5  53.90 

5  48.67 
5  42.83 
5  36.41 

5  29.38 
5  21.76 
5  13.57 

5  4.80 
4  55.46 
4  45.57 

4  35.15 
4  24.20 
4  12.74 

4  0.78 
3  48.30 
3  35.33 

3  21.87 
3  7.96 
2  53.59 

2  38.78 
2  23.51 
2    7.80 

1  51.67 
1  35.13 
1  18.20 

1  0.88 
0  43^20 
0  25.16 


DifElforl 
Ihovir. 


64.45     0    6.76 


64.41     0  11.96 


8 

0.152 
0.178 
0.204 

0.230 
0.255 
0.280 

0.305 
0.329 
0.353 

0.377 
0.400 
0.423 

0.445 
0.468 
0,489 

0.510 
0.530 
0.550 

0.570 
0.589 
0.606 

0.627 
0.645 
0.663 

0.680 
0.697 
0.714 

0.729 
0.744 
0.759 

0.773 
0.786 


Note.— Mean  Time  of  the  Semidiameter  passing  may  be  found  by  subtracting  Os.18  Stom  the  Sidereal  Time. 
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1 

1 

1 

1 

« 
o 

1 

• 

THE  SUN'S 

Equation  of 

Time, 

tobe 

tvhtraeUd 

from 

Dlfllfor 
Ihour. 

Time 

or 

Bight  Afloenidon 

of 

Jfean  8un. 

Apparent 
Bight  Asoonaion. 

Diff.  for 
Ihoor. 

Apparent 
Declination. 

Biff,  for 
Ihour. 

added  to 
Mean 
Time. 

Frid. 

1 

h     m       8 

8  46  41.45 

9.704 

N.17  57  3L4 

38!oi 

m      8 

6    2.47 

B 

0.152 

h     m       8 

8  40  38.98 

Sat 

2 

8  50  34.04 

9.678 

17  42  10.6 

38.73 

5  58.50 

0.178 

8  44  35.54 

Sun. 

3 

8  54  26.01 

9.653 

17  26  32.5 

39.44 

5  53.92 

0.204 

8  48  32.09 

Mon. 

4 

8  58  17.34 

9.6% 

17  10  37.3 

40.14 

5  48.69 

0.230 

8  52  28.65 

Tues. 

5 

9    2    8.07 

9.601 

16  54  25.5 

40.84 

5  42.86 

0.255 

8  56  25.21 

Wed, 

6 

9    5  58.20 

9.576 

16  37  57.5 

41.51 

5  36.44 

0.280 

9    0  21.76 

Thur. 

7 

9     9  47.73 

9.551 

16  21  13.4 

42.17 

5  29.41 

0.305 

9    4  18.32 

Frid. 

8 

9  13  36.67 

9.527 

16     4  13.5 

42.83 

5  21.79 

0.329 

9    8  14.88 

Sat. 

9 

9  17  25.03 

9.503 

15  46  58.2 

43.46 

5  13.60 

0.353 

9  12  11.43 

Sun. 

10 

9  21  12.81 

9.479 

15  29  27.7 

44.08 

5    4.82 

0.377 

9  16    7.99 

Mon. 

11 

9  25    0.03 

9.456 

15  11  42.3 

44.70 

4  55.49 

0.400 

9  20    4.54 

Tues. 

12 

9  28  46.70 

9.433 

14  53  42.3 

45.31 

4  45.60 

0.423 

9  24     1.10 

Wed. 

13 

9  32  32.83 

9.411 

14  35  27.9 

45.90 

4  35.18 

0.445 

9  27  57.65 

Thur. 

14 

9  36  18.44 

9.388 

14  16  59.5 

46.47 

4  24.23 

0.468 

9  31  54.21 

Frid. 

15 

9  40    3.54 

9.367 

13  58  17.4 

47.04 

4  12.77 

0.489 

9  35  50.77 

Sat. 

16 

9  43  48.13 

9.346 

13  39  21.8 

47.59 

4    0.81 

0.510 

9  39  47.32 

Sun. 

17 

9  47  32.21 

9.326 

13  20  13.0 

48.14 

3  48.33 

0.530 

9  43  43.88 

Mon. 

18 

9  51  15.79 

9.306 

13    0  51.4 

48.66 

3  35.36 

0.550 

9  47  40.43 

Tues. 

19 

9  54  58.89 

9.286 

12  41   17.4 

49.17 

3  21.90 

0.570 

9  51  36.99' 

Wed. 

20 

9  58  41.53 

9.267 

12  21  31.1 

49.68 

3     7.99 

0.589 

9  55  33.54 

Thur, 

21 

10    2  23.72 

9.248 

12     1  33.0 

50.16 

2  53.62 

0.608 

9  59  30.10 

Frid. 

22 

10    6     5.46 

9.229 

11  41  23.3 

60.63 

2  38.81 

0.627 

10    3  26.65 

Sat. 

23 

10    9  46.75 

9.2U 

11  21     2.6 

51.10 

2  23.54 

0.645 

10    7  23.21 

Sun. 

24 

10  13  27.59 

9.193 

11     0  31.0 

51.54 

2    7.83 

0.663 

10  11  19.76 

Mon. 

25 

10  17    8.01 

9.176 

10  39  48.8 

51.97 

1  51.70 

0.680 

10  15  16.31 

Tues. 

26 

10  20  48.02 

9.159 

10  18  56.4 

52.38 

1  35.15 

0.697 

10  19  12.87 

Wed. 

27 

10  24  27  61 

9.142 

9  57  54.3 

68.79 

1  18.22 

0.714 

10  23    9.42 

Thur 

28 

IC  28    6.87 

9.127 

9  36  42.8 

53.17 

1     0.89 

0.729 

10  27     5.98 

Frid. 

29 

10  31  45.74 

9.112 

9  15  22.1 

53.54 

0  43.21 

0.744 

10  31     2.53 

Sat. 

30 

10  35  24.25 

9.097 

8  53  52.6 

53.91 

0  25.16 

0.769 

10  34  59.09 

Sun, 

31 

10  39    2.40 

9.083 

8  32  14.7 

54.26 

0    6.76 

0.773 

10  88  55.64 

Mon. 

32 

10  42  40.23 

9.070 

N.  8  10  28.5 

54.59 

0  11.96 

0.786 

10  42  52.19 

Note.—'] 

1 

rheSe 

midiaiiieter  for  Hm 

nKooniiu 

ly  be  fMsumed  the  sane  as  that  fer  Apparent  Noon. 

DliT.  for  1  hour. 
+9«.8565 
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i 

1 

THE  SUN'S 

Logarithm 
of  the 

s 

BadinaYector 

Hean  Time 

1 

1 

1 

1 

213 

of  the 
Barth. 

IMfllfor 
Ihonr. 

of 
Sidereal  Oh. 

IViMLONGrnTDB. 

Diif.  for 
Ihoor. 

LATITUDE, 

X 

A' 

129  14  20.2 

14    2.6 

143.58 

-0.08 

0.0063125 

-25.8 

h     m       e 

15  16  50.40 

2 

214 

130  11  46.7 

11  29.0 

143.61 

0.21 

.0062497 

26.5 

15  12  54.49 

3 

215 

131     9  13.9 

8  56.1 

143.64 

0.34 

.0061852 

27.2 

15    8  58.57 

4 

216 

132    6  41.9 

6  23.9 

143.68 

0.45 

.0061192 

27.8 

15    5    2.66 

5 

217 

133    4  10.7 

3  52.5 

143.71 

0.56 

.0060518 

28.3 

15     1     6.75 

6 

218 

134     1  40.3 

1  21.9 

143.75 

0.63 

.0059833 

28.8 

14  57  10.84 

7 

219 

134  59  10.9 

58  52.4 

143.79 

0.68 

.0059136 

29.3 

14  53  14.93 

8 

220 

135  56  42.5 

56  24.0 

143.84 

0.69 

.0058427 

29.7 

14  49  19.02 

9 

221 

136  54  15.2 

53  56.5 

143.89 

0.68 

.0057707 

30.2 

14  45  23.11 

10 

222 

137  51  49.1 

51  30.2 

143.95 

0.64 

.0056977 

30.6 

14  41  27.20 

11 

223 

138  49  24.5 

49     5.5 

144.00 

0.57 

.0056236 

31.1 

14  37  31.29 

12 

224 

139  47    0.8 

46  41.7 

144.06 

0.48 

.0055483 

31.6 

14  33  35.38 

13 

225 

140  44  38.9 

44  19.7 

144.12 

0.36 

.0054717 

32.1 

14  29  39.47 

14 

226 

141  42  18.6 

41  59.2 

144.19 

0.24 

.0053938 

32.7 

14  25  43.56 

15 

227 

142  39  59.8 

39  40.2 

144.25 

-0.11 

.0053145 

33.3 

14  21  47.65 

16 

228 

143  37  42.6 

37  22.9 

144.32 

+0.03 

.0052338 

33.9 

14  17  51.74 

17 

229 

144  35  27.0 

35    7.2 

144.38 

0.16 

.0051516 

34.6 

14  13  55.83 

18 

230 

145  33  12.9 

32  53.0 

144.45 

0.28 

.0050676 

35.4 

14    9  59.92 

•19 

231 

146  31     0.5 

30  40.4 

144.52 

0.38 

.0049817 

36.2 

14    6     4.02 

20 

232 

147  28  49.8 

28  29.5 

144.59 

0.45 

.0048939 

37.0 

14    2     8.11 

21 

233 

148  26  40.7 

26  20.3 

144.65 

0.49 

.0048042 

37.8 

13  58  12.20 

22 

234 

149  24  33.1 

24  12.6 

144.73 

0.50 

.0047126 

38.6 

13  54  16.29 

23 

235 

150  22  27.1 

22    6.5 

144.78 

0.48 

.0046190 

39.4 

13  50  20.38 

24 

236 

151  20  22.6 

20     1.8 

144.84 

0.43 

.0045233 

40.2 

13  46  24.47 

25 

237 

152  18  19.6 

17  58.7 

144.90 

0.35 

.0044256 

41.0 

13  42  28.56 

26 

238 

153  16  18.0 

15  57.0 

144.96 

0.26 

.0043260 

41.7 

13  38  32.63 

27 

239 

154  14  17.7 

13  56.6 

145.02 

0.14 

.0042248 

42.4 

13  34  36.74 

28 

240 

155  12  18.8 

11  57.6 

145.07 

+0.02 

.0041221 

43.0 

13  30  40.83 

29 

241 

156  10  21.3 

9  59.9 

145.13 

-ail 

.0040179 

'  43.6 

13  26  44.92 

30 

242 

*  * 

157    8  25.2 

8    3.7 

145.19 

0.25 

.0039123 

44.2 

13  22  49.02 

31 

243 

158    6  30.5 

6    8.9 

145.25 

0.36 

.0038054 

44.7 

13  18  53.12 

32 

244 

159    4  37.1 

1.      fei*  > 

4  15.4 

145.30 

-0.46 

0.0036975 

—45.1 

13  14  57.21 

XOT 

B:  Aoc 

(Responds  to  the  Ur^  equinox  of  t 

he  date,  A' 

'  to  the  tnean 

equinox  of  Jan 

naiyOd. 

Biit  for  1  hour. 
— 9«.829R 
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GREENWICH  MEAN  TIME. 

THE  MOON'S 

t 

1 

1 

• 

8EHIDIAHETER. 

HORIZONTAI 

,    PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

Koon. 

Midnight. 

Noon. 

Diff.  for 
Ihoor. 

Midnight. 

Diff.  for 
Ihonr. 

Diff.  for 
Ihoor. 

Noon. 

1 

2 
3 

/         // 

15    9.9 
15  22.2 
15  36.5 

15  15.8 
15  29.2 
15  44.1 

55  32.7 

56  18.0 

57  10.4 

+1.71 
2.05 
2.29 

55  54.4 

56  43.4 

57  38.4 

+l'.89 
2.19 
2.37 

h     m 

5  54.1 

6  41.0 

7  32.5 

m 
1.87 

2.04 

2.26 

d 
8.1 

9.1 
10.1 

4 
5 
6 

15  51.9 

16  7.4 
16  21.6 

15  59.7 

16  14.7 
16  27.7 

58  7.0 

59  3.9 
59  55.9 

2.40 
2.31 
1.99 

58  35.7 

59  30.8 

60  18.4 

2.38 
2.18 
1.75 

8  29.1 

9  30.2 
10  33.7 

2.46 
2.61 
2.66 

11.1 
12.1 
13.1 

7 
8 
9 

16  32.9 
16  40.2 
16  42.5 

16  37.1 
16  42.0 
16  41.7 

60  37.7 

61  4.4 
61  12.9 

1.46 
+0.74 
-0.04 

60  53.2 

61  11.0 
61  10.0 

1.12 
+0.35 
-0.43 

11  36.8 

12  37.3 

13  34.0 

2.59 
2.44 
2.28 

14.1 
15.1 
16.1 

10 
11 
12 

16  39.7 
16  32.3 
16  21.4 

16  36.5 
16  27.2 
16  15.0 

61    2.5 
60  35.3 
59  55.2 

0.80 
1.43 
1.87 

60  50.8 
60  16.6 
59  31.9 

1.14 
1.68 
2.00 

14  27.2 

15  17.9 

16  7.3 

2.16 
2.08 
2.05 

17.1 
18.1 
19.1 

13 
14 
15 

16    8.3 
15  54.5 
15  40.9 

16     1.4 
15  47.6 
15  34.4 

59    7.3 
58  16.5 
57  26.5 

2.08 
2.12 
2.02 

58  42.0 
57  51.2 
57    2.8 

2.12 
2.09 
1.92 

16  56.8 

17  47.1 

18  38.9 

2.07 
2.13 
2.19 

20.1 
21.1 
22.1 

16 
17 
18 

15  28.3 
15  17.2 
15    7.6 

15  22.6 
15  12.2 
15    3.5 

56  40.3 
55  59.5 
55  24.4 

1.82 
1.58 
1.33 

56  19.2 
55  41.2 
55    9.2 

1.70 
1.46 
1.20 

19  32.1 

20  25.9 

21  19.1 

2.23 
2.24 

2.19 

23.1 
24.1 
25.1 

19 
20 
21 

14  59.8 
14  53.6 
14  48.9 

14  56.5 
14  51.1 
14  47.1 

54  55.6 
54  32.8 
54  15.6 

1.07 
0.83 
0.60 

54  43.5 
54  23.5 
54    9.1 

0.95 
0.71 
0.49 

22  10.6 

22  59.4 

23  45.3 

2.09 
1.97 
1.85 

26.1 
27.1 
28.1 

22 

23 
24 

14  45,7 
14  43.9 
14  43.5 

14  44.6 
14  43.5 
14  43.9 

54    3.9 
53  57.3 
53  55.9 

0.38 
-0.16 
+0.06 

54    0.0 
53  55.9 
53  57.4 

0.27 
-0.05 
+0.18 

6 

0  28.5 

1  9.6 

1.75 
1.68 

29.1 
0.4 
1.4 

25 
26 
27 

14  44.7 
14  47.7 
14  52.6 

14  46.0 
14  49.9 
14  55.8 

54    0.4 
54  11.2 
54  29.2 

0.31 
0.60 
0.91 

54    4.9 
54  19.3 
54  41.1 

0.45 
0.75 
1.07 

1  49.4 

2  28.8 

3  8.9 

1.64 
1.65 
1.69 

2.4 
3.4 
4.4 

28 
29 
30 

14  59.6 

15  8.9 
15  20.3 

15    4.0 
15  14.3 
15  26.8 

- 

54  55.0 

55  29.0 

56  10.9 

1.24 
1.58 
1.90 

55  11.0 

55  49.0 

56  34.6 

1.41 
1.74 
2.05 

3  50.6 

4  35.1 

5  23.5 

1.79 
1.93 
9.11 

5.4 
6.4 

7.4 

31 
32 

15  33.7 

15  48.5 

15  41.0 
15  56.3 

57    0.0 
57  54.6 

2.18 
+2.35 

57  26.8 

58  23.1 

2.28 
+2.39 

6  16.5 

7  13.9 

2.$1 
2.48 

8.4 
9.4 
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V. 


GREENWICH  MEAN  TIME. 

THE  MOON'g  RIGHT  ASCENSION  AND  DECIMATION. 

Honr. 

Right  AscensioiL 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

Bight  Ascension. 

Diff. 
forlm. 

Diff. 
fbrlm. 

FB 

JDAY 

1. 

SUNDAY  3. 

li     m     a 

B 

O          /          // 

II 

h     m     8 

8 

O        t           II 

II 

0 

14  24    9.88 

1.9449 

S.13    9  56.8 

19.474 

0 

16    4  54.11 

2J3749 

S.21  58  39.0 

9J060 

1 

14  26    6.73 

1.9503 

13  22  23.9 

19.431 

1 

16    7  10.84 

9.9U39 

22    7  38.9 

6.944 

2 

14  28    3.90 

1.9556 

13  34  48.5 

12.389 

2 

16    9  28.06 

2.9909 

22  16  32.3 

8.837 

3 

14  30    1.40 

1.9610 

13  47  10.4 

13.345 

3 

16  11  45.76 

2.2990 

22  25  19.3 

8.798 

4 

14  31  59.22 

1.9666 

13  59  29.G 

12.299 

4 

16  14    3.94 

9U»71 

22  33  59.7 

8.617 

5 

14  33  57.38 

1.97S2 

14  11  46.0 

19.252 

5 

16  16  22.61 

9.31S9 

22  42  33.4 

8.505 

6 

14  35  55.89 

1.9760 

14  23  59.6 

12J204 

6 

16  18  41.76 

9.:i232 

22  51    0.3 

8.391 

7 

14  37  54.74 

1.9838 

14  36  10.3 

12.155 

7 

16  21     1.39 

9.3313 

22  59  20.3 

8.976 

8 

14  39  53.94 

1.9897 

14  48  17.9 

12.105 

8 

16  23  21.51 

2..1393 

23    7  33.4 

8.159 

9 

14  41  53.50 

1.9956 

15    0  22.5 

12.054 

9 

16  25  42.11 

2.3474 

23  15  39.4 

8.040 

10 

14  43  53,41 

2.0016 

15  12  24.1 

12.002 

10 

16  28    3J20 

2.3554 

23  23  38.2 

7.919 

11 

14  45  53.69 

9.0077 

15  24  22.5 

11.948 

11 

16  30  24.77 

2.3635 

23  31  29.7 

7.797 

12 

14  47  54.33 

9.0138 

15  36  17.6 

11.893 

12 

16  32  46.82 

2.3716 

23  39  13.8 

7.673 

13 

14  49  55.34 

3.0900 

15  48    9.4 

11.837 

13 

16  35    9.36 

2.3797 

23  46  50.5 

7.548 

14 

14  51  56.73 

2.Q91J3 

15  59  57.8 

11.780 

14 

16  37  32.38 

2.3877 

23  54  19.6 

7.421 

15 

14  53  58.50 

9.(KU7 

16  11  42.7 

11.722 

15 

16  39  55.88 

2.3956 

24    1  41.0 

7.993 

16 

14  56    0.66 

9.0399 

16  23  24.2 

11.663 

16 

16  42  19.85 

9.4035 

24    8  54.7 

7.163 

17 

14  58    3.20 

9.0457 

16  35    2.1 

11.609 

17 

16  44  44.30 

9.4114 

24  16    0.5 

7.031 

16 

15    0    6.14 

9.0523 

16  46  36.2 

11.540 

18 

16  47    9.22 

9.4193 

24  22  58.4 

6.897 

19 

15    2    9.47 

9.0588 

16  58    6.6 

11.477 

19 

16  49  34.62 

9.4972 

24  29  48J2 

6.789 

20 

15    4  13.20 

9.0655 

17    9  33.2 

11.413 

20 

16  52    0.49 

9.4351 

24  36  29.8 

6J635 

21 

15    6  17.34 

9.0799 

17  20  55.9 

11.347 

21 

16  54  26.83 

9.4499 

24  43    3i! 

6.487 

22 

15    8  21.88 

fumi 

17  32  14.6 

11.980 

22 

16  56  53.64 

9.4506 

24  49  28.2 

6J4U 

23 

15  10  26.83 
SAT 

9.0860 

URDi 

S.17  43  29.3 
iY  2. 

11.911 

23 

16  59  20.91 
MO 

9.4583 

«DA^ 

S.24  55  44.7 

^  4. 

6.904 

0 

15  12  32.20 

9.0930 

S.17  54  39.9 

11.141 

0 

17    1  48.64 

9.4660 

S.25    1  52.7 

6.061 

1 

15  14  37.99 

9.1000 

18    5  46.3 

11.070 

1 

17    4  16.83 

2.4736 

25    7  52.1 

5.917 

2 

15  16  44.20 

9.1071 

18  16  48.3 

10J»8 

2 

17    6  45.47 

9.4811 

25  13  42.7 

5.770 

3 

15  18  50.84 

9.1149 

18  27  46.0 

10.995 

3 

17    9  14.56 

2.4886 

25  19  24.5 

5.639 

4 

15  20  57.90 

9.1214 

18  38  39.3 

10.850 

4 

17  11  44.10 

9.4960 

25  24  57.3 

5.479 

5 

15  23    5.40 

9.1987 

18  49  28.0 

10.773 

5 

17  14  14.09 

9.5034 

25  30  21.1 

5.391 

6 

15  25  13.34 

9.1360 

19    0  12.1 

10.695 

6 

17  16  44.51 

9.5106 

25  35  35.8 

5.168 

7 

15  27  21.72 

9.1433 

19  10  51.5 

10.617 

7 

17  19  15.37 

9.5178 

25  40  41.3 

5.014 

8 

15  29  30.54 

2.1507 

19  21  26.1 

10.537 

8 

17  21  46.65 

2.5249 

25  45  37.5 

4468 

9 

15  31  39.81 

9.1583 

19  31  55.9 

10.455 

9 

17  24  18.36 

SJK190 

25  50  24.3 

4.701 

10 

15  33  49.52 

9.1657 

19  42  20.7 

10.372 

10 

17  26  50.49 

9.5390 

25  55    1.6 

4.549 

11 

15  35  59.69 

9.1733 

19  52  40.5 

10J287 

11 

17  29  2i\.03 

9.5458 

25  59  29.3 

4.389 

12 

15  38  10.31 

9.1809 

20    2  55.1 

10.901 

12 

17  31  55.99 

9J»595 

26    3  47.4 

4J990 

13 

15  40  21.39 

9.1885 

20  13    4.5 

10.113 

13 

17  34  29.35 

2.5592 

26    7  5.5.7 

4MS7 

14 

15  42  32.93 

2.1969 

20  23    8.7 

10X34 

14 

17  37   aio 

2.5658 

26  11  54.2 

3.803 

15 

15  44  44.93 

2.2039 

20  33    7.5 

9.933 

15 

17  39  37.24 

3.5722 

26  15  42.8 

3.796 

16 

15  46  57.40 

2.9117 

20  43    0.7 

9.841 

16 

17  42  11.76 

2.5785 

26  19  21.3 

3.558 

17 

15  49  10.34 

2JI195 

20  52  48.4 

9.748 

17 

17  44  46.66 

9.5847 

26  22  49.7 

18 

15  51  23.74 

2J3373 

21    2  30.5 

9.653 

18 

17  47  21.93 

2.5906 

26  26    7.9 

3^918 

19 

15  53  37.61 

2J83S2 

21  12    6.8 

9.557 

19 

17  49  57.56 

9.5968 

26  29  15.9 

3.047 

20 

15  55  51.96 

9J943i 

21  21  37.3 

9.459 

20 

17  52  33.55 

2.6097 

26  32  13.5 

2.874 

21 

15  58    6.78 

9.9510 

21  31    1.9 

9.359 

21 

17  55    9.89 

9.6085 

26  a5    0.7 

2.700 

22 

16    0  22.08 

2.9589 

21  40  20.4 

9^258 

22 

17  57  46.57 

2.6141 

26  37  37.5 

2.S95 

23 

16    2  37.86 

9.9680 

21  49  32.8 

9.155 

23 

18    0  23.58 

2.6196 

26  40    3.7 

3.348 

24 

16    4  54.11 

9.9749 

S.21  58  39.0 

9.060 

24 

18    3    0.92 

9.6350 

S.26  42  19.3 

9.170 

TI. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right  AiicciMiou. 

Diff. 
for  1  in. 

Declinatloii. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination 

Diff. 
for  1  m. 

TU 

ESDA 

Y  5. 

THURSDAY  7. 

1           b      Ul        8 

8 

^     ^  0     .  '         " 

II 

b     m       8 

8 

O         /          // 

// 

0 

18    3    0.92 

9.0350 

S.26  42  19.3 

2.170 

0 

20  12    4.59 

9.6859 

S.24  48    6.5 

6J»5 

1 

18    5  38.58 

2.6303 

26  44  24.2 

1.992 

1 

20  14  45.66 

9.6830 

24  41    1.2 

7.181 

2 

18    8  16.54 

9.63Sa 

26  46  18.3 

1.819 

2 

20  17  26.55 

9.6800 

24  33  44.8 

7.365 

3 

18  10  54.80 

SOMOi 

26  48    1.5 

1.630 

3 

20  20    7.25 

9.6768 

24  26  17.4 

7.548 

4 

18  13  33.35 

9.6449 

•  26  49  33.9 

1.447 

4 

20  22  47.76 

9.6735 

24  18  39.0 

7.731 

5 

18  16  12.18 

9.6496 

26  50  55.3 

1.964 

5 

20  25  28.07 

9.6701 

24  10  49.7 

7.919 

6 

18  18  51.29 

9.6540 

26  52    5.6 

1.080 

6 

20  28    8.17 

9.6665 

24    2  49.5 

8.099 

7 

18  21  30.66 

9.6583 

26  53    4.8 

0.894 

7 

20  30  48.05 

9.6038 

23  54  38.6 

8JI71 

8 

18  24  WJ2S 

9.6694 

26  53  52.9 

0.708 

8 

20  33  27.70 

9.6590 

23  46  17.0 

8.449 

9 

18  26  50.15 

9.6664 

26  54  29.8 

0.529 

9 

20  36    7.12 

9.6550 

23  37  44.8 

8.695 

10 

18  29  30.25 

9.6709 

26  54  55.5 

0.334 

10 

20  38  4&30 

9.6510 

23  29    2.0 

8.800 

11 

18  32  10.58 

9U(739 

26  55    9.9 

-0.145 

11 

20  41  25.23 

9.6468 

23  20    8.7 

8.974 

12 

18  34  51.12 

9.6774 

26  55  12.9 

+00)45 

12 

20  44    3.91 

9.6495 

23  11    5.1 

9.146 

13 

18  37  31.87 

2.6807 

26  55    4.5 

0J235 

13 

20  46  42.33 

9.6380 

23    1  51.2 

9.317 

14 

18  40  12.81 

9U»38 

26  54  44.7 

0.496 

14 

20  49  20.47 

9.6334 

22  52  27.0 

9.486 

15 

18  42  53.93 

9.6868 

26  54  13.4 

0.617 

15 

20  51  58.34 

9.0288 

22  42  52.7 

9.654 

16 

18  45  35.23 

9.6896 

26  53  30.6 

0.809 

16 

20  54  35.93 

2.6911 

22  33    8.5 

9.8S0 

17 

18  48  16.69 

9.6993 

26  52  3a3 

1.009 

17 

20  57  13.23 

9.6193 

22  23  14.3 

9.985 

18 

18  50  58.31 

9.6048 

26  51  30.4 

1.195 

18 

20  59  50.25 

9.6144 

22  13  10.3 

10.148 

19 

18  53  40.07 

9US971 

26  50  12.9 

1.389 

19 

21    2  26.97 

9.6094 

22    2  56.5 

10.310 

20 

18  56  21.96 

2.6999 

26  48  43.7 

1.563 

20 

21     5    3.38 

9.6043 

21  52  33.1 

10.470 

21 

18  59    3.97 

9.7011 

26  47    2.9 

1.777 

21 

21    7  39.49 

9.5999 

21  42    0.2 

10.638 

22 

19    1  46.09 

9.7098 

26  45  10.5 

1.972 

22 

21  10  15.28 

9.5939 

21  31  17.8 

10.784 

23 

19    4  28.31 
WED] 

9.7044 

^ESD 

S.26  43    &4 
AY  6. 

9.167 

23 

21  12  50.76 

9J>8B6 

UDA^ 

S.21  20  26.1 

'  8. 

10.939 

0 

19    7  10.62 

9.7058 

S.26  40  50.5 

9.309 

0 

21  15  25.91 

9.5839 

S.21    9  25.1 

11.009 

1 

19    9  53.01 

9.7070 

26  38  22.9 

9.558 

1 

21  18    0.74 

2.5778 

20  58  15.0 

11.943 

2 

19  12  35.46 

9.7060 

26  35  43.6 

9.753 

2 

21  20  35J25 

9.5793 

20  46  55.9 

11.399 

3 

19  15  17.97 

9.7088 

26  32  52.5 

9.949 

3 

21  23    9.43 

9.5668 

20  35  27.^ 

11.539 

4 

19  18    0.52 

9.7095 

26  29  49.7 

3.144 

4 

21  25  43.27 

9.5619 

20  23  51.2 

11.684 

5 

19  20  43.11 

9.7100 

26  26  35.2 

3.340 

5 

21  28  16.77 

9.5555 

20  12    5.8 

11.898 

6 

19  23  25.72 

2.7108 

26  23    8.9 

3.536 

6 

21  30  49.93 

9.5496 

20    0  11.8 

iijarto 

7 

19  26    8.34 

9.7104 

26  19  30.9 

3.739 

7 

21  33  22.75 

9.5441 

19  48    9.4 

19.110 

8 

19  28  50i)7 

9.7103 

26  15  41.1 

3.927 

8 

21  35  55.22 

9.5384 

19  35  .58.6 

19JM8 

9 

19  31  33.59 

9.7101 

26  11  39.6 

4.122 

9 

21  38  27.35 

9.5396 

19  23  39.6 

19.383 

10 

19  34  16.18 

9.7097 

26    7  26.4 

4J17 

10 

21  40  59.13 

9J)967 

19  11  12.6 

19.517 

11 

19  36  58.74 

9.7090 

26    3    1.5 

4.512 

11 

21  43  30..56 

9.5908 

18  58  37.6 

19.649 

12 

19  39  41.26 

9.7082 

25  58  25.0 

4.706 

12 

21  46    1.63 

9.5148 

18  45  54.7 

19.779 

13 

19  42  23.73 

9.7073 

25  53  36.8 

4.900 

13 

21  48  32.35 

9.5000 

18  33    4.1 

19.907 

14 

19  45    6.14 

9.7069 

25  48  37.0 

5.094 

14 

21  51    2.71 

9.5031 

18  20    5J) 

13U)33 

15 

19  47  48.48 

9.7049 

25  43  25.5 

5.287 

15 

21  53  32.71 

9.4971 

18    7    0.2 

13.156 

16 

19  50  30.73 

9.7034 

25  38    2.5 

5.480 

16 

21  56    2.36 

9.4919 

17  53  47  Jl 

13J878 

17 

19  53  12^ 

9.7018 

25  32  27.9 

5.672 

17 

21  58  31.65 

9.4859 

17  40  26.9 

13.397 

18 

19  55  54.95 

9.7000 

25  26  41.9 

5.863 

18 

22    1    0.58 

9.4799 

17  26  59.5 

13JS14 

19 

19  58  36.89 

9.6080 

25  20  44.4 

6.054 

19 

22    3  29.15 

9.4739 

17  13  25.1 

13.630 

20 

20    1  18.71 

9.6069 

25  14  35.4 

6.944 

20 

22    5  57.36 

9.4679 

16  59  43.9 

13.743 

21 

20    4    0.40 

9.6097 

25    8  15.1 

6.432 

21 

22    8  25.21 

9.4619 

16  45  56.0 

13.853 

22 

20    6  41.95 

9.6013 

25    1  43.5 

6.690 

22 

22  10  52.70 

9.4559 

16  32    1.5 

13.969 

23 

20    9  23.35 

9.6887 

24  55    0.6 

6.808 

23 

22  13  19.83 

9.4499 

16  18    0.5 

14.000 
14.174 

24 

20  12    4.59 

9U)850 

S.24  48    6.5 

6.995 1 

24 

22  15  46.61 

9.4432 

S.16    3  53.2 
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• 

GREENWICH  MEAN  TIME. 

TUE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  ABcension. 

IHff. 
for  1  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Aaoension. 

Diff. 
forlm. 

Declination. 

Difll 
ibrlm. 

SAT 

URD^ 

lY  9. 

MONDAY  11. 

h     m     8 

8 

Of//                 // 

h     m     8 

8 

^     JO     *      " 

II 

0 

22  15  46.61 

9.4439 

S.16    3  53.2    14.174 

0 

0    6  56.91 

9i)118 

S.  3  23  40.5 

16.7D7 

1 

22  18  13.03 

9.4373 

15  49  39.7i  I4jr77 

I 

0    9    9.52 

9.9086 

3    6  58.0 

16.711 

2 

22  20  39.09 

9.4314 

15  35  20.0    14.377 

2 

0  11  21.94 

9.9056 

2  50  15J3 

16.713 

3 

22  23    4.80 

9.49f>.'> 

15  20  54.4    14.474 

3 

0  13  34.18 

9.9096 

233  32.3 

16.713 

4 

22  25  30.15 

9.4196 

15    6  23.0    14.570 

4 

0  15  46.25 

9.1997 

2  16  49.6 

16.711 

5 

22  27  55.15 

9.4138 

14  51  46.0    14.664 

5 

0  17  58.14 

9.1968 

2    0    7.0 

16.708 

6 

22  30  19.81 

9.4060 

14  37    3.4    14.756 

6 

0  20    9.87 

9.1940 

1  43  24.6 

16.703 

7 

22  32  44.12 

9.4099 

14  22  15.3    14.846 

7 

0  22  21.43 

9.1914 

1  26  42.5 

16.697 

8 

22  35    8.07 

8.3064 

14     7  21.9     14.933 

8 

0  24  32.84 

9.1669 

1  10    0.9 

164B9 

9 

22  37  31.68 

9.3907 

13  52  23.3    15.018 

9 

0  26  44.10 

9.1864 

0  53  19.9 

16.678 

10 

22  39  54.95 

9.3850 

13  37  19.7 

15.101 

10 

0  28  55.21 

9.1840 

0  36  39.5 

16.666 

11 

22  42  17.88 

9.3703 

13  22  11.2 

15.169 

11 

0  31    ai8 

9.1617 

0  19  59.9 

16.653 

12 

22  44  40.47 

9J737 

13    6  57.9 

15.961 

12 

0  33  17.01 

9.1795 

S.  0    3  21.1 

16088 

13 

22  47    2.73 

9«')689 

12  51  40.0 

15.337 

13 

0  35  27.71 

9.1773 

N.  0  13  16.7 

leuai 

14 

22  49  24,65 

9.3697 

12  36  17.5 

15.411 

14 

0  37  38.28 

9.1759 

0  29  53.4 

16.608 

15 

22  51  46.24 

9.3579 

12  20  50.6 

15.463 

15 

0  39  48.73 

9.1739 

0  46  29.0 

16.589 

16 

22  54    7.51 

9.3517 

12    5  19.5 

15.553 

16 

0  41  59.06 

9.1713 

1    3    3.3 

16JO0 

17 

22  56  28.45 

9.3463 

11  49  44.2 

15.699 

17 

0  44    9.28 

9.1694 

1  19  3a3 

16JS37 

18 

22  58  49.07 

9.3410 

11  34    4.9 

15.668 

18 

0  46  19.39 

9.1676 

1  36    7.8 

16.519 

19 

23    1    9.37 

9.3357 

11  18  21.7 

15.751 

19 

0  48  29.40 

9.1660 

1  52  37.8 

16.486 

30 

23    3  29.36 

9.3305 

11    2  34.8 

15.819 

20 

0  50  39.31 

9.1644 

2    9    6.1 

16.458 

21 

23    5  49.03 

9.3953 

10  46  44.3 

15.879 

21 

0  52  49.13 

9.ie» 

2  25  32.7 

16.498 

22 

23    8    8.40 

9.3909 

10  30  50.2 

15.999 

22 

0  54  58.85 

9.1614 

2  41  57ii 

16J97 

23 

23  10  27.46 

9^159 

S.10  14  52.8 

l&JKO 

23 

0  57    8.49 

9.1601 

N.  2  58  20.4 

16.964 

SU] 

NDAl 

'  10. 

TUE 

1SDA1 

I  12. 

0 

23  12  46.23 

9.3109 

S.  9  58  52.2 

16.096 

0 

0  59  18.06 

9.1568 

N.  3  14  41.21 

16.390 

1 

23  15    4.70 

9.3063 

9  42  48.4 

16.068 

1 

1    1  27.55 

9.1576 

3  30  59.9 

16.904 

2 

23  17  22.87 

9.3005 

9  26  41.6 

16.137 

2 

1    3  36.97 

9.1£C5 

3  47  16.5 

16.957 

3 

23  19  40.75 

9J3057 

9  10  32.0 

16.163 

3 

1    5  46.33 

9.1555 

4    3  30.8 

16.918 

4 

23  21  58.35 

9.9910 

8  54  19.6 

16.298 

4 

1    7  55.63 

9.1546 

4  19  42.7 

16.178 

5 

23  24  15.66 

9.9663 

8  38    4.6 

16.971 

5 

1  10    4.88 

9.1537 

4  35  52.1 

16.196 

6 

23  26  32.70 

9.9817 

8  21  47.1 

16.319 

6 

1  12  14.07 

9.1599 

4  51  59.0 

16.003 

7 

23  28  49.46 

9JS779 

8    5  27.2 

16.350 

7 

1  14  23J22 

9.1599 

5    8    3.3 

16.048 

8 

23  31    5.96 

941797 

7  49    5.1 

16.367 

8 

1  16  32.33 

9.1515 

5  24    4«8 

160109 

9 

23  33  22.19 

9J2U63 

7  32  40.8 

16.<«99 

9 

1  18  41.40 

9.1509 

5  40    3.5 

L'>.965 

10 

23  35  38.16 

9.9640 

7  16  14.5 

16.455 

10 

1  20  50.44 

9.1504 

5  55  59.4 

15JNM 

11 

23  37  53.87 

9.9596 

6  59  46.3 

16.465 

11 

1  22  59.45 

9.1500 

6  11  52.3 

15.666 

12 

23  40    9.33 

9.9557 

6  43  16.3 

16.513 

12 

1  25    8.44 

9.1497 

6  27  42.0 

15.803 

13 

23  42  24.55 

9.9516 

6  26  44.7 

16.540 

13 

1  27  17.41 

9.1404 

6  43  28.6 

15.751 

14 

23  44  39.52 

9JM76 

6  10  11.5 

16.565 

14 

1  29  26.37 

9.1499 

6  59  12.1 

15.607 

15 

23  46  54.25 

9.9436 

5  53  36.9 

16.587 

15 

1  31  35.32 

9.1491 

7  14  52.3 

15.641 

16 

23  49    8.75 

9.9398 

5  37    1.0 

16.606 

16 

1  33  44.26 

9.1490 

7  30  29.0 

15.564 

17 

23  51  2a02 

9.9360 

5  20  23.9 

16.697 

17 

1  35  53.20 

9a490 

7  46    2^ 

15.596 

18 

23  53  37.07 

9J9383 

5    3  45.8 

16.644 

18 

1  38    2.14 

9.1491 

8    1  32.1 

15.466 

19 

23  55  50.90 

9.9967 

4  47    6.7 

16.658 

19 

1  40  11.09 

9.1499 

8  16  58.8 

15.406 

20 

23  58    4.51 

9.9959 

4  30  26.7 

16.673 

20 

1  42  20.a5 

9.149« 

8  32  20.7 

15.913 

21 

0    0  17.91 

9.9917 

4  13  46.0 

16.684 

21 

1  44  29.08 

9.1498 

8  47  39.4 

15.979 

22 

0    2  31.11 

9.9183 

3  57    4.6 

16.693 

22 

1  46  38.08 

9.150d 

9    2  54.2 

15.914 

23 

0    4  44.11 

9.9150 

3  40  22.7 

16.701 

23 

1  48  47.05 

9.1506 

9  18    5.1 

15.M0 

24 

0    6  56.91 

9.9118 

S.  3  23  40.5 

16.707 

24 

1  50  56.10 

9.151 1] 

N.  9  33  12.1 

i^m 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hovr. 

Bight  Aaoenaion. 

forlm. 

Declinatloii. 

Blffl 
forlm- 

Hour. 

Bight  Asoenidon. 

Diff. 
forlm. 

Dlff. 
for  1  m. 

WEDl 

"TESD 

AY  13. 

FEIDAY 

15. 

0 

h    m      s 
1  50  56.10 

S 

8.1511 

N.  9  33  12.1 

// 
150)83 

0 

h    m      s 

3  35  47.53 

B 

9.9331 

N.19  5^    6.8 

10.569 

I 

1  53    5.18 

3.1517 

9  48  15.0 

15.013 

1 

3  38    1.59 

9J3355 

20    8  37.0 

10.445 

2 

1  55  14.30 

2.1593 

10    3  13.7 

14.943 

2 

3  40  15.79 

9.9379 

20  19    0.2 

10.327 

3 

1  57  23.46 

9.isar 

10  18    8.2 

14.873 

3 

3  42  30.14 

9.9403 

20  29  16.3 

10.908 

4 

1  59  32.66 

9.1538 

10  32  58.4 

14.801 

4 

3  44  44.63 

9JM98 

20  39  25.2 

10.088 

5 

2    1  41.91 

S.1546 

10  47  44.2 

14.797 

5 

3  46  59.27 

9.9459 

20  49  26.9 

9.968 

6 

2    3  51.21 

2.1555 

11    2  25.6 

14.669 

6 

3  49  14.05 

2JM76 

20  59  21.3 

9.847 

7 

2    6    0.56 

9.1564 

11  17    2.5 

14.577 

7 

3  51  28.97 

2J9499 

21    9    8.4 

9.724 

8 

2    8    9.98 

9.1574 

11  31  34.8 

14.500 

8 

3  53  44.04 

9J3593 

21  18  48.2 

9.601 

9 

2  10  19.46 

9.1585 

11  46    2.4 

14.491 

9 

3  55  59.25 

9.9547 

21  28  20.6 

9.478 

10 

2  12  29.00 

9.1586 

12    0  25.3 

14.342 

10 

3  58  14.60 

9.2571 

21  37  45.5 

9.354 

11 

2  14  38.61 

9.1608 

12  14  43.4 

14.909 

11 

4    0  30.09 

9JS594 

21  47    2.9 

9J998 

12 

2  16  48.29 

9.1690 

12  28  56.7 

14.181 

12 

4    2  45.73 

9J9618 

21  56  12.8 

9.109 

13 

2  18  58.05 

9.1633 

12  43    5.1 

14.006 

13 

4    5    1.51 

9J9641 

22    5  15.1 

8.976 

14 

2  21     7.88 

8.1646 

12  57    8.4 

14.014 

14 

4    7  17.42 

9.9664 

22  14    9.9 

8.848 

15 

2  23  17.80 

9.1660 

13  11    6.7 

13009 

15 

4    9  33.47 

9.9687 

22  22  57.0 

8.791 

16 

2  25  27.80 

9.1674 

13  24  59.9 

13.843 

16 

4  11  49.66 

9.9710 

22  31  36.4 

8.599 

17 

2  27  37.89 

9.1689 

13  38  47.9 

13.756 

17 

4  14    5.99 

9.9733 

22  40    8.1 

8.463 

18 

2  29  48.07 

9.1706 

13  52  30.6 

13.668 

18 

4  16  22.45 

9.9755 

22  48  32.0 

8.333 

19 

2  31  58^ 

9.1791 

14    6    8.0 

13.578 

19 

4  18  39.04 

9.9777 

22  56  48.1 

8J903 

20 

2  34    8.72 

9.1737 

14  19  40.0 

13.488 

20 

4  20  55.77 

901799 

23    4  56.4 

8.072 

91 

2  36  19.19 

9.1753 

14  33    6.5 

13.307 

21 

4  23  12.63 

9.9800 

23  12  56.8 

7.941 

22 

2  38  29.76 

9.1770 

14  46  27.6 

13.305 

22 

4  25  29.61 

9.9841 

23  20  49.3 

7.809 

513 

2  40  40.44 

9.1788 

N.14  59  43.1 

13J819 

23 

4  27  46.72 

90n09 

N.23  28  33.8 

70J76 

THU 

RSDj^ 

lY  14. 

SATl 

UBDA 

Y  16. 

0 

2  42  51.22 

9.1806 

N.15  12  53.0 

13.118 

• 

0 

4  30    3.9^ 

9J2883 

N.23  36  10.4 

7.549 

1 

2  45    2.11 

2.1895 

15  25  57.2 

13.029 

1 

4  32  21.30 

2.2903 

23  43  38.9 

7.408 

2 

2  47  13.12 

9.1844 

15  38  55.6 

190«5 

2 

4  34  38.78 

2.2093 

23  50  59.4 

7JB74 

3 

2  49  24.24 

9.1R63 

15  51  48.2 

19.888 

3 

4  36  56.37 

2J9949 

23  58  11.8 

7.139 

4 

2  51  35.48 

9.1883 

16    4  34.9 

19.799 

4 

4  39  14.08 

9.9961 

24    5  16.1 

70X)4 

5 

2  53  46.84 

9.1903 

16  17  15.6 

19.699 

5 

4  41  31.90 

9.2979 

24  12  12.2 

6.868 

6 

2  55  58.32 

9.1994 

16  29  50.4 

190)99 

6 

4  43  49.82 

9.2997 

24  19    0.2 

6.731 

7 

2  58    9i« 

9.1945 

16  42  19.2 

19.498 

7 

4  46    7.86 

2.3015 

24  25  40.0 

6.594 

8 

3    0  21.66 

9.1966 

16  54  41.8 

19.396 

8 

4  48  26.00 

20)032 

24  32  11.5 

6.457 

9 

3    2  33.52 

9.1967 
9.2008 

17    6  58.3 

19.993 

9 

4  50  44.24 

2.3048 

24  38  34.8 

6.319 

10 

3    4  45.50 

17  19    8.5 

19.119 

10 

4  53    2,58 

2.3064 

24  44  49.8 

6.161 

11 

3    6  57.61 

9J«KW 

17  31  12.4 

19.013 

11 

4  55  21.01 

2.3080 

24  50  56.5 

6.049 

12 

3    9    9.86 

9.9059 

17  43  10.0 

11.907 

12 

4  57  39.54 

2.3005 

24  56  54.8 

5.900 

13 

3  11  22.24 

9.9074 

17  55    1.2 

11.800 

13 

4  59  58.16 

2.3110 

25    2  44.8 

5.763 

14 

3  13  34.75 

9.9097 

18    6  46.0 

11.609 

14 

5    2  16.86 

9.3194 

25    8  26.4 

5.693 

15 

3  15  47.40 

9.9190 

18  18  24.2 

11.583 

15 

5    4  35.65 

9.3137 

25  13  59.6 

5.483 

16 

3  18    0.19 

9.9143 

18  29  55.9 

11.473 

16 

5    6  54.51 

9.3150 

25  19  24.3 

5.349 

17 

3  20  13.12 

9J2166 

18  41  21.0 

llOXS 

17 

5    9  13.44 

9.3169 

25  24  40.6 

5.901 

18 

3  22  26.18 

9i2189 

18  52  39.4 

llOfiO 

18 

5  11  32.45 

90)174 

25  29  48.4 

5.060 

19 

3  24  39.38 

9J9919 

19    3  51.1 

11.138 

19 

5  13  51.53 

9.3185 

25  34  47.8 

4.918 

20 

3  26  52.73 

9.9235 

19  14  56.0 

11.095 

20 

5  16  10.67 

9.3195 

25  39  38.6 

4.776 

21 

3  29    6.22 

9.2999 

19  25  54.1 

10.911 

21 

5  18  29.87 

9.3905 

25  44  20.9;     4.634 

22 

3  31  19.84 

q,^l9^ 

19  36  45.3 

10.796 

22 

5  20  49.13 

9.3914 

'     25  48  54.7     4.492 

23 

3  33  33.61 

9.9307 

19  47  29.6 

10.670 

23 

5  23    8.44 

9.3999 

25  53  20.0     4.350 

24 

3  35  47.53 

9J9331 

N.19  58    6.8 

10.569 

24 

5  25  27.79 

&.39:)0 

N.25  57  ;i6.7l    4.907 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AjBcension. 

Diff. 
for  1  m. 

Decliiiatioii. 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension. 

Biff, 
forlm. 

Declination. 

Diff. 

fOTlUL 

SU] 

NDAl 

17. 

TUESDAY  19. 

h    m      8 

8 

O          t          II 

// 

h    m      8 

8 

0       /      // 

II 

0 

5  25  27.79 

S.3S30 

N.25  57  36.7 

4.207 

0 

7  16  23.28 

SJK83 

N.26  34  49.8 

9.581 

1 

5  27  47.19 

2J337 

26    1  44.8 

4.063 

1 

7  18  39.29 

2.S653 

26  32  10.9 

9.714 

2 

5  30    6.G3 

2.3343 

26    5  44.3 

3.920 

2 

7  20  55.11 

2J3683 

26  29  24.1 

9.847 

3 

5  32  26.10 

2.3348 

26    9  35.2 

3.777 

3 

7  23  10.74 

8J2S90 

26  26  29.3 

9.979 

4 

5  34  45.61 

2.3253 

26  13  17.6 

3.634 

4 

7  25  26.19 

3.S557 

26  23  26.6 

3.111 

5 

5  37    5.15 

2.3258 

26  16  51.3 

3.490 

5 

7  27  41.44 

2.3S94 

26  20  16.0 

3JM9 

(i 

5  39  24.71 

2.3261 

26  20  16.4 

3.347 

6 

7  29  56.48 

8.3491 

26  16  57.6 

3.379 

7 

5  41  44.29 

2J364 

26  23  32.8 

3.203 

7 

7  32  11.32 

3.9457 

26  13  31.4 

3.509 

8 

5  44    3.88 

2.3366 

26  26  40.7 

3.059 

8 

7  34  25.96 

2.9433 

26    9  57.4 

.Tini 

9 

5  46  23.48 

3..'fiB8 

26  29  39.9 

2.914 

9 

7  36  40.39 

2.9387 

26    6  15.7 

3.759 

10 

5  48  43.09 

2.3268 

26  32  30.4 

2.770 

10 

7  38  54.61 

S.9351 

26    2  26.3 

3.886 

11 

5  51     2.69 

2.3267 

26  35  12;) 

2.627 

11 

7  41    8.61 

2.9315 

25  58  29.3 

4.013 

12 

5  53  22.29 

2.3366 

26  37  45.6 

2.483 

12 

7  43  22.39 

3.9279 

25  54  24.7 

4.139 

13 

5  55  41.88 

2.3263 

26  40  10.2 

2.338 

13 

7  45  35.95 

9J2341 

25  50  12.6 

4J965 

14 

5  58    1.45 

2.3360 

26  42  26.1 

2.193 

14 

7  47  49.28 

3.9209 

25  45  52.9 

4.390 

15 

6    0  21.00 

^H&l 

26  44  33.4 

2.049 

15 

7  50    2.38 

3.3163 

25  41  25.8 

4.514 

16 

6    2  40.5^3 

2.3258 

26  46  32.0 

1.905 

16 

7  52  15.24 

3.3124 

25  36  51.2 

4.638 

17 

6    5    0.03 

2.3247 

26  48  22.0 

1.763 

17 

7  54  27.87 

3.9085 

25  32    9.2 

4.761 

18 

6    7  19.50 

2.3341 

26  50    3.4 

1.617 

18 

7  56  40.26 

9.9045 

25  27  19.9 

4.888 

19 

6    9  38.93 

9Jimi 

26  51  36.1 

1.473 

19 

7  58  52.41 

9.9004 

25  22  23.3 

5.003 

20 

6.11  58.31 

2.SIS6 

26  53    0.2 

1.330 

20 

8    1    4.31 

9.1963 

25  17  19.5 

5.193 

21 

6  14  17.64 

2.3218 

26  54  15.7 

1.187 

21 

8    3  15.97 

9.1999 

25  12    8.5 

5J943 

22 

6  16  36.92 

2.3308 

26  55  22.6 

1.044 

22 

8    5  27.38 

9.1881 

25    6  50.3 

5.382 

23 

6  18  56.14 
MO 

3.3198 
NDAl 

N.26  56  20.9 
I  18. 

0.900 

23 

8    7  38.54 
WED] 

9.1839 

^ESD 

N.25    1  25.0 
AY  20. 

5.480 

0 

6  21  15.29 

3.3187 

N.26  57  10.6 

0.757 

0 

8    9  49.45 

9.1797 

N.24  55  52.7 

5.597 

1 

6  23  34.38 

3.3175 

26  57  51.7 

0.614 

1 

8  12    0.10 

9.1754 

24  50  13.3 

5.714 

2 

6  25  5:i;i9 

3.3162 

26  58  24.3 

0.471 

2 

8  14  10.50 

9.1711 

24  44  27.0 

5.829 

3 

6  28  12.32 

8.3148 

26  58  48.3 

0.328 

3 

8  16  20.64 

9.1667 

24  38  33.8 

5.944 

4 

6  30  31.17 

3.3134 

26  59    3.7 

0.186 

4 

8  18  30.51 

9.1633 

24  33  33.7 

6.056 

5 

6  32  49.93 

3.3119 

26  59  10.6 

+0.044 

5 

8  20  40.12 

9.1579 

24  26  26.8 

6.179 

6 

6  35    8.60 

3.3103 

26  5i)    9.0 

-0.097 

6 

8  22  49.46 

2.1535 

24  20  13.1 

6.984 

7 

6  37  27.17 

S.3f87 

26  58  58.9 

0.238 

7 

8  24  58.54 

2.1491 

24  13  52.7 

6J9S 

8 

6  39  45.64 

3UM)69 

26  58  40.4 

0.380 

8 

8  27  .7.35 

2.1446 

24    7  25.7 

6.505 

9 

6  42    4.00 

3.3051 

26  58  13.4 

0.531 

9 

8  29  15.89 

2.1401 

24    0  52.1 

6.615 

10 

6  44  22.25 

3J)033 

26  57  37.9 

0.661 

10 

8  31  24.16 

3.1356 

23  54  11.9 

6.794 

11 

6  46  40.38 

3«'K)12 

26  56  54.0 

0.801 

11 

8  33  32.16 

3.1310 

23  47  25.2 

6.838 

12 

6  48  58.39 

3.3991 

26  56    1.8 

0.941 

12 

8  35  39.88 

3.1964 

23  40  32.1 

6.939 

13 

6  51  16.27 

3.3969 

26  55    1.2 

1.080 

13 

8  3/  47.'« 

3.1318 

23  33  32.6 

7.045 

14 

6  53  34.02 

3.3947 

26  53  52.2 

1.219 

14 

8  39  54..50 

3.1173 

23  26  26.7 

7.150 

15 

6  55  51.63 

3.3924 

26  52  34.9 

1«T57 

15 

8  42     1.40 

3.1197 

23  19  14.5 

7.955 

16 

6  58    9.11 

2.2900 

26  51    9.4 

1.495 

16 

8  44    8.02 

9.1081 

23  11  56.1 

7.359 

17 

7    0  26.44 

2.3875 

26  49  35.6 

1.633 

17 

8  46  14.36 

9.1034 

23    4  31.5 

7.461 

18 

7    2  43.61 

2.2850 

26  47  5JJ.5 

1.770 

18 

8  48  20.43 

9.0988 

22  57    0.8 

7.568 

19 

7    5    0.63 

3.2824 

26  46    3.  > 

1.906 

19 

8  50  26.22 

9.0941 

22  49  24.0 

7.M3 

20 

7    7  17.50 

2.3797 

26  44    4.8 

2.042 

20 

8  52  31.72 

9.0895 

22  41  41.2 

7.763 

21 

7    9  34.20 

2.3769 

26  41  58.2 

2.178 

21 

8  54  36.94 

9.0848 

22  33  52.5 

7.868 

22 

7  11  50.73 

2.2741 

26  39  43.5 

2.313 

22 

8  56  41.89 

9.0801 

22  25  57.8 

7.960 

23 

7  14    7.09 

2Jni2 

26  37  20.7 

2.448 

23 

8  58  46.56 

3.0754 

22  17  57.2 

8.056 

24 

7  16  23.28 

2.2683 

N.26  34  49.8 

2.581 

24 

9    0  50.94 

9.0707 

N  22    9  50.9 

8.154 

J 
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GREENWICH 

MEAN  TIME. 

■ 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenaion. 

Diff. 
forlm. 

DecUnation. 

DifEl 
forlm. 

Horn*. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

1 

THURSDAY  21.  • 

SATURDAY  23. 

1 

li     m      8 

8 

O          /          // 

II 

h     m     8 

8 

O          /           // 

/» 

0 

9    0  50.94 

2.0707 

N.22    9  50.9 

8.154 

0 

10  35    7.06 

1.8675 

N.14    4  55.8 

11.706 

1 

9    2  55.04 

2.0661 

22    1  38.8 

8J249 

1 

10  36  59.01 

1.8641 

13  53  11.8 

11.759 

2 

9    4  58.87 

2.0614 

21  53  21.0 

8.343 

2 

10  38  50.75 

1.8607 

13  41  24.7 

11.811 

3 

9    7    2.41 

2.0567 

21  44  57.6 

8.437 

3 

10  40  42.29 

1.8574 

13  29  34.5 

11.863 

4 

9    9    5.67 

2U»20 

21  36  28.6 

8.530 

4 

10  42  33.64 

1.8541 

13  17  41.3 

11.919 

5 

9  11    8.65 

2.0473 

21  27  54.1 

8.esi 

5 

10  44  24.79 

1.8509 

13    5  45.2 

11.960 

6 

9  13  11.35 

3.0496 

21  19  14.1 

8.712 

6 

10  46  15.75 

1.8478 

12  53  46.1 

13.008 

7 

9  15  13.77 

3.0380 

21  10  28.7 

8.802 

7 

10  48    6.52 

1.8447 

12  41  44.1 

13.050 

8 

9  17  15.91 

2.0334 

21     1  379 

8.891 

8 

10  49  57.11 

1.8416 

12  29  39.4 

12.102 

9 

9  19  17.77 

2.0288 

20  52  41.8 

8.978 

9 

10  51  47.51 

1.8386 

12  17  31.9 

12.148 

10 

9  21  19.36 

2.0242 

20  43  40.5 

9.065 

10 

10  53  37.74 

1.8356 

12    5  21.6 

12.193 

11 

9  23  20.67 

2.0196 

20  34  34.0 

9.152 

11 

10  55  27.79 

1.8327 

11  53    8.6 

12.338 

12 

9  25  21.71 

2.0149 

20  25  22.3 

9J238 

12 

10  57  17.67 

1.8S99 

11  40  53.0 

12.989 

13 

9  27  22.47 

2.0103 

20  16    5.5 

9.323 

13 

10  59    7.38 

1.0271 

11  28  34.8 

19.394 

14 

9  29  22.95 

2.0057 

20    6  43.7 

9.405 

14 

11    0  56.92 

1.8943 

11  16  14.1 

19.366 

15 

9  31  23.16 

3.0012 

19  57  16.9 

9.483 

15 

11    2  46.29 

1.8il6 

11    3  50.9 

19.407 

16 

9  33  23.10 

1.9967 

19^  47  45.2 

9.569 

16 

11    4  35.51 

1.8189 

10  51  25.2 

19.447 

17 

9  35  22.77 

1.9922 

19  38    8.7 

9.649 

17 

11    6  24.57 

1.8163 

10  38  57.1 

19.487 

18 

9  37  22.17 

1.9877 

19  28  27.3 

9.729 

18 

11    8  13.47 

1.8138 

10  26  26.8 

19.596 

19 

9  39  21.30 

1.9833 

19  18  41.1 

9.808 

19 

11  10    2.22 

1.8113 

10  13  54.2 

19.563 

20 

9  41  20.16 

1.9788 

19    8  50.3 

9.886 

20 

11  11  50.83 

1.8089 

10    1  19.2 

19.600 

21 

9  43  18.76 

1.9744 

18  58  54.8 

9.963 

21 

11  13  39.29 

1.8065 

9  48  42.0 

13.637 

22 

9  45  17.09 

1.9700 

18  48  54.7 

10.039 

22 

11  15  27.61 

1.8049 

9  36    2.7 

13.673 

23 

9  47  15.16 

1.9667 

N.18  38  50.1 

10.114 

23 

11  17  15.80 

1.8090 

N.  9  23  21.3 

19.706 

FR 

IDAY 

22. 

SD] 

^fDA\ 

'  24. 

• 

0 

9  49  12.97 

1.9613 

N.18  28  41.0 

10tl88 

0 

11  19    3.85 

1.7998 

N.  9  10  37.8 

13.749 

1 

9  51  10.52 

1.9570 

18  18  27.4 

10.269 

1 

11  20  51.77 

1.7976 

8  57  52.3 

13.775 

2 

9  53    7.81 

1.9537 

18    8    9.5 

10.335 

2 

11  22  39.56 

1.7955 

8  45    4.8 

13.807 

3 

9  55    4.85 

1.9485 

17  57  47.3 

10.406 

3 

11  24  27.23 

1.7935 

8  32  15.4 

13.839 

4 

9  57     1.6^) 

1.9443 

17  47  20.8 

10.477 

4 

11  26  14.78 

1.7915 

8  19  24.1 

18.870 

5 

9  58  58.13 

1.9400 

17  36  50.1 

10.547 

5 

11  28    2.21 

1.7896 

8    6  31.0 

13.900 

6 

10    0  54.43 

l.»358 

17  26  15.2 

10.616 

6 

11  29  49.53 

1.7877 

7  53  36.1 

13.999 

7 

10    2  50.46 

1.9317 

17  15  36.2 

10.684 

7 

11  31  36.74 

1.7859 

7  40  3!).5 

19.958 

6 

10    4  46.24 

1.9276 

17    4  53.1 

10.751 

8 

11  33  23.84 

1.7843 

7  27  41.1 

13.986 

9 

10    6  41.78 

1.9336 

16  54    6.0 

10.817 

9 

11  35  10.84 

1.7835 

7  14  41.0 

13.014 

10 

10    8  37.07 

1.9196 

16  43  15.1 

10.888 

10 

11  36  57.74 

1.7809 

7    1  39.4 

^  13.041 

11 

10  10  32.13 

1.9157 

16  32  20.3 

10.947 

11 

11  38  44.54 

1.7793 

6  48  36.2 

13.067 

12 

10  12  26.95 

1.9117 

16  21  21.5 

11.011 

12 

11  40  31.25 

1.7778 

6  35  31.4 

13.099 

13 

10  14  21.5;) 

1.9078 

16  10  18.9 

11.073 

13 

11  42  17.87 

1.7763 

6  22  25.1 

13.116 

14 

10  16  15.88 

1.9039 

15  59  12.7 

11.135 

14 

11  44    4.41 

1.7750 

6    9  17.5 

13.139 

15 

10  18    9.99 

1.9000 

15  48    2.8 

11.196 

15 

11  45  50.87 

1.7737 

5  56    8.5 

13.163 

16 

10  20    3.88 

1.8962 

15  36  49.2 

11.256 

16 

11  47  37.25 

1.7734 

5  42  58.0 

13.164 

17 

10  21  57.54 

1.8995 

15  25  32.0 

11.316 

17 

11  49  23.55 

1.7712 

5  29  46.2 

13.306 

18 

10  23  50.98 

1.8888 

15  14  ll..*^ 

r  11.375 

18 

11  51    9.79 

1.7700 

5  16  33.3 

13.396 

19 

10  25  44.20 

1.8859 

15    2  47.1 

11.433 

19 

11  52  55.96 

1.7689 

5    3  19.t2 

13.346 

20 

10  27  37.20 

1.8815 

14  51  19.5 

11.488 

20 

11  54  42.06 

1.7679 

4  50    3.8 

13.365 

21 

10  29  29.98 

1.8779 

14  39  48.5 

11.544 

21 

11  56  28.11 

1.7670 

4  36  47.3 

13.983 

22 

10  31  22.55 

1.8744 

14  28  14.2 

11.599 

22 

11  58  14.10 

1.7661 

4  23  29.7 

13.301 

23 

10  33  14.91 

1.8709 

14  16  36.6 

11.653 

23 

12    0    0.04 

1.7653 

4  10  11.1 

13.319 

24 

10  35    7.06 

1.8675 

N.14    4  55.8 

11.706 

24 

12    1  45.93 

1.7645 

N.  3  56  51.4 

13.338 

AUGUST,  1873. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Aaccmaion. 

IMff. 
forlm. 

Declination. 

Diff. 
forlm. 

« 

Hoor. 

Riftht  AiMWMion. 

Dife: 

forlm. 

Diff. 
fiyrlm. 

MO 

NDA^ 

r  26. 

WEDNESDAY  27. 

k     m      8 

8 

0        1          If              >i 

b     m      8 

8 

0           1           II                 II 

0 

12    1  45^ 

1.7645 

N.  3  56  51.4    13J36 

0 

13  26  49.26 

1.8055 

S.  6  48  37.3   13.964 

1 

12    3  31.78 

1.7638 

3  43  30.8    13.358 

1 

13  28  37.66 

1.8060 

7    1  53.8 

13J965 

a 

12    5  17.59 

1.7833 

3  30    9.2;  13.366 

2 

13  30  26.22 

1.8106 

7  15    9.1 

13.915 

3 

12    7    3.36 

1.7<B6 

3  16  46.8    13.380 

3 

13  32  14.94 

1.8133 

7  28  23i2 

13.294 

4 

12    8  49.10 

1.7091 

3    3  23.6;  13.394 

4 

13  34    3.82 

1.8160 

7  41  36.0    19.903  j 

5 

12  10  34.81 

1.7616 

2  49  59.6    13.407 

5 

13  35  52.87 

1.8188 

7  54  47.5 

13.181 

6 

12  12  20.49 

1.761S 

2  36  34.8,  13.419 

6 

13  37  42.08 

1.8817 

.      8    7  57.7 

13.158 

7 

12  14    6.15 

1.7609 

2  23    9.3;  13.430 

7 

13  39  31.47 

1.8847 

8  21    6.5 

13.134 

8 

12  15  51.80 

1.7607 

2    9  43.2 

13.441 

8 

13  41  21.05 

1»978 

8  34  13.8    13.109 

9 

12  17  37.43 

1.7605 

1  56  16.4    13.451 1 

9 

13  43  10.81 

1.8309 

8  47  19.6|  13^)84 

10 

12  19  23.06 

1.7604 

1  42  49.1 

13.460 

10 

13  45    0.76 

1.8341 

9    0  23.9    130^56 

11 

12  21    8.68 

1.7603 

1   29  21.2,    13.460 

11 

13  46  50.90 

1.8373 

9  13  26.6 

13JI39 

12 

12  22  54.29 

1.7603 

1    15  52.8     13.477 

12 

13  48  41.23 

1.8406 

9  26  27.7 

\2JSm 

18 

12  24  39.91 

1.7604 

1    2  24.0 

13.484 

13 

13  50  31.77 

1.8440 

9  39  27.1 

194^75 

14 

12  26  25.54 

1.7605 

0  48  54.7 

13.400 

14 

13  52  22.51 

1.8475 

9  52  24.7   19.945 

15 

12  28  11.18 

1.7007 

0  35  25.1 

13.406 

15 

13  54  13.46 

1.8510 

10    5  20.5 

12.915 

16 

12  29  56.82 

1.7610 

0  21  55.2 

13.501 

16 

13  56    4.63 

1.8546 

10    18   14.5     19.884 

17 

12  31  42.48 

1.7613 

N.  0    8  25.0 

13JW5 

17 

13  57  56.02 

1AV» 

10  31     6.6     19.859 

18 

12  33  2ai7 

1.7617 

S.  0    5    5.4 

13.500 

18 

13  59  47.63 

1.8081 

10  43  56.7    12.619 

19 

12  35  13.89 

1.7689 

0  18  36.0 

13.519 

19 

14    1  39.47 

1.8650 

10  56  44.8 

19.785 

20 

12  36  59.63 

1.7697 

0  32   a8 

13.514 

20 

14    3  31.54 

1.8698 

11    9  (W.9 

19.750 

21 

12  38  45.41 

1.7633 

0  45  37.7 

13.516 

21 

14    5  23.84 

1.8738 

11  22  14.9 

12.715 

22 

12  40  31i23 

1.7640 

0  59    8.7 

134^17 

22 

14    7  16.39 

1.8778 

11  34  56.7 

12.679 

23 

12  42  17.09 

1.7647 

S.  1  12  39.7 

13.517 

23 

14    9    9.18 

1.8819 

S.11  47  36.3    12.649 

« 

TUl 

:SDA' 

^  26. 

THU 

RSDi« 

T28. 

0 

12  44    2.99 

1.7655 

S.  1  26  10.7 

13.516 

0. 

14  11    2.22 

1.8861 

S.12    0  ia7 

12.603 

1 

12  45  48.94 

1.7663 

1  39  41.6 

13.514 

1 

14  12  55.51 

1.8903 

12  12  4a8 

19.564 

2 

12  47  34.95 

1.7673 

1  53  12.4 

13.519 

2 

14  14  49.06 

1.8947 

12  25  21.4 

12.594 

3 

12  49  21.02 

1.7683 

2    e  43.1 

13.510 

3 

14  16  42.87 

1.8991 

12  37  51.6 

]2.4«>3 

4 

12  51    7.15 

1.7694 

2  20  13.6 

13.507 

4 

14  18  36.95 

1.9035 

12  50  19.4 

12.441 

5 

12  52  53.35 

1.7706 

2  33  43.9 

13.503 

5 

14  20  31.29 

1.9080 

13    2  44.7 

12.399 

6 

12  54  39.62 

1.7718 

2  47  13.9 

13.498 

6 

14  22  25.91 

1.9196 

13  15    7.3 

12.356 

7 

12  56  25.96 

1.7731 

3    0  43.6 

13.499 

7 

14  24  20.81 

1.9173 

13  27  27.3 

19.311 

8 

12  58  12.39 

1.7744 

3  14  12.9 

13.485 

8 

14  26  15.99 

1.9991 

13  39  44.6 

12J965 

9 

12  59  58.90 

1.7758 

3  27  41.8 

13.478 

9 

14  28  11.46 

1.9969 

13  51  59.2 

19JU9 

10 

13    1  45.49 

1.7773 

3  41  10.3 

13.470 

10 

14  30    7.22 

1J)318 

14    4  10.9 

12.179 

11 

13    3  32.17 

1.7788 

3  54  38.3 

13.409 

11 

14  32    3.27 

1.S367 

14  16  19.7 

12.123 

12 

13    5  18.95 

1.7804 

4    8    5.7 

13.453 

12 

14  33  59.62 

1.9417 

14  28  25.6 

19U173 

13 

13    7    5.83 

1.7889 

4  21  32.5 

13.443 

13 

14  35  5a28 

1JMI8 

14  40  28.5 

12J»S 

14 

13    8  52.81 

1.7840 

4  34  58.8    13.4321 

14 

14  37  53.24 

1J»90 

14  52  28.3 

11.971 

15 

13  10  39.90 

1.7858 

4  48  24.4 

13.491 

15 

14  39  50.51 

1.9579 

15    4  25.0 

11.918 

16 

13  12  27.10 

1.7877 

5    1  49.3 

13.409 

16 

14  41  48.10 

1.9695 

15  16  18.5 

11.865 

17 

13  14  14.42 

1.7897 

5  15  13.4 

13.395 

17 

14  43  46.00 

1.9678 

15  28    8.8 

11.811 

18 

13  16    1.86 

1.7917 

5  28  36.7 

13.381 

18 

H  45  44.23 

1.9739 

15  39  55.8 

11.755 

19 

13  17  49.42 

1.7938 

5  41  59.2 

13.367 

19 

14  47  42.78 

1.9787 

15  51  39.4 

11j608 

20 

13  19  37.1 1 

1.7960 

5  55  20.8;   J3.359I 

20 

14  49  41.67 

1.9849 

16    3  19.6 

lliMO 

21 

13  21  24.94 

1.7983 

6    8  41.4 

13.336 

21 

14  51  40.89 

1.9898 

16  14  56.3 

11.589 

22 

13  23  12.90 

1.8006 

6  22    1.1 

13.319 

22 

14  53  40.45 

1J)055 

16  26  29.4 

11.532 

23 

13  25    1.01 

1.8030 

6  35  19.7 

13.309 

23 

14  55  40.35 

9.0019 

16  37  58.8 

11.460 

24 

13  26  49.26 

1.8055 

S.  6  48  37.3.   13.9841 

24 

14  57  40.59 

1    9U)070 

S.16  49  24.6 

11.396 

J 


JLil. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Bight  ABoension. 


Diff. 
for  1  m. 


Declination. 


DifH 
forlm. 


0 

1 

2 
3 
4 
5 

6 
7 
8 
9 
10 
11 
13 
13 
14 
15 
lt> 
17 
18 
19 
20 
21 
22 
23 


FRIDAY  29. 


h    m      8 
14  57  40.59 

0 

9.0070 

S.16  49  24.6 

14  59  41.18 

a.0196 

1     17    0  4a6 

15    1  42.13 

2.0187 

'     17  12    4.8 

15    3  43.44 

2.0947 

1     17  23  19.1 

15    5  45.10 

2.0306 
2.0360 

17  34  29.4 

15    7  47.13 

17  45  35.7 

15    9  49.53 

2.0431 

17  56  38.0 

15  11  52.30 

2.0493 

18    7  36.1 

15  13  55.44 

2.0555 

18  18  29.9 

15  15  58.96 

2.0618 

18  29  19.4 

15  18    2.86 

2.068S 

18  40    4.6 

15  20    7.15 

2U)747 

18  50  45.3 

15  22  11.82 

2.0819 

19    1  21.4 

15  24  16.88 

2.0877 

19  11  53.0 

15  26  22.34 

2.0943 

19  22  19.9 

15  28  28.19 

9.1009 

19  ^  42.1 

15  30  34.45 

9.107« 

19  42  59.4 

15  32  41.11 

2.1143 

19  53  11.8 

15  34  48.16 

2.1910 

20    3  19.3 

15  36  55.62 

9.1276 

20  13  21.8 

15  39    3.50 

9.1347 

20  23  19.1 

15  41  11.79 

9.1419 

20  33  11.2 

15  43  20.49 

9.148& 

20  42  58.0 

15  45  29.61 

9.156S 

S.20  52  39.5 

SATURDAY  30. 


1.398 
1.335 
1.270 
1.905 
1.139 
1.079 
1.003 
0.933 
0.862 
0.789 
0.715 
0.640 
0.564 
0.487 
0.409 
0.399 
0Jg48 
0.166 
0U)83 
9.998 
9J)19 
9.694 
9.735 
9aM6 


Hour. 


Bight  Afloension. 


Diflf. 
forlm. 


Declination. 


Diflf. 
for  1  m. 


0 

15  47  39.15 

9.16K 

S.21    2  15.5i 

9J»5 

1 

15  49  49.11 

9.1695 

21  11  4ao 

9.469 

2 

15  51  59.49 

9.1766 

21  21  11.0 

9.968 

3 

15  54  10.30 

9.1837 

21  30  30.3 

9.973 

4 

15  56  21.54 

9.1906 

21  39  4a8 

9.176 

5 

15  58  33J21 

9.1980 

21  48  51.4 

9U»78 

6 

16    0  45.30 

9.9068 

21  57  5a2 

&979 

7 

16    2  57.83 

9.9194 

22    6  49.0 

8.878 

8 

16    5  10.79 

9.2196 

22  15  38.6 

8.776 

9 

16    7  24.19 

2.2860 

22  24  22.1 

8.673 

10 

16    9  38.02 

2.2349 

22  32  59.4 

8.S69 

11 

16  11  52.29 

9.9415 

22  41  30.4 

8.463 

12 

16  14    7.00 

2.9488 

22  49  54.9 

8J55 

13 

16  16  22.15 

2.2569 

22  58  12.9 

8J946 

14 

16  18  37.74 

2J9635 

23    6  244 

8.135 

15 

16  20  53.77 

2.2708 

23  14  29.2 

8.033 

16 

16  23  10.23 

2.2781 

23  22  27.2 

7.910 

17 

16  25  27.13 

2.S8S4 

23  30  18.4 

7.796 

18 

16  27  44.48 

9J9927 

23  38    2.7 

7.680 

19 

16  30    2.27 

9.3001 

23  45  40.0 

7.563 

20 

16  32  20.49 

2.3074 

23  53  10.2 

7.444 

21 

16  34  39.15 

2.3148 

24    0  3a2 

7J93 

22 

16  36  58.26 

9.3SS1 

24    7  48.9 

7J201 

23 

16  39  17.81 

9.3S94 

24  14  57.3 

ixn^ 

di 

16  41  37.79 

9i3367 

3.24  21  58.2 

6J63 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 


SUNDAY  31. 


h    m 

16  41 
16  43 
16  46 
16  48 
16  51 
16  53 
16  55 

16  58 

17  0 


17 
17 
17 
17 
17 


2 
5 

7 
10 
12 


17  15 
17  17 
17  19 
17  22 
17  24 
17  27 
17  29 
17  32 
17  34 
17  37 


37.79 
58.21 
19.07 
40.36 

2.08 
24.24 
46.82 

9.83 
33.27 
57.13 
21.42 
46.13 
11^25 
36.79 

2.73 
29.08 
55.83 
22.98 
50.53 
18.47 
46.79 
15iM) 
44.59 
14.05 


0 

9.3367 
9.3440 
2<i3512 
9.3584 
2<.3696 
2.3728 
9.3800 
9.3871 
9.3949 
9.4013 
9.4083 
2.4153 
9.4992 
9.4990 
9.4358 
9.4495 
9.4499 
9.4558 
9.4693 
9.4688 
9.4753 
9.4817 
9.4880 
9.4941 


S.2I 

24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
S.26 


48 

55 

1 

7 


21  58.2 
28  51.6 
35  37.4 
42  15.5 

45.8 

8.3 

22.8 

29.3 

13  27.6 
19  17.7 

24  59.6 
30  33.1 
35  58.0 
41  14.4 
46  22.2 
51  21.3 
56  11.6 

0  53.0 
5  25i» 
9  48.9 

14  a2 

18  8.3 

22  4.1 

25  50.61 


PHASES  OF  THE  MOON. 


II 

6.053 
6.827 
6.699 
6.570 
6.440 
6.308 
6.175 
6.040 
5.904 
5.767 
5.628 
5.487 
5.345 
5J909 
5U)58 
4J)19 
4.765 
4.616 
4.466 
4.314 
4.161 
4.008 
3.853 
3.696 


MONDAY,  SEPTEMBER  1. 
0  I    17  39  4a88|  9.5008|S.26  2g27.g|    3J»8 


3>  First  Quarter, . 

O  Full  Moon, .    . 

(C  Last  Quarter,  . 

#  New  Moon, 

D  First  Quarter, . 


d      h     m 

1    2  29.3 

8     1  52i5 

14  16  41.5 

22  13  30.5 

30  15  46.1 


d      h 

<C  Perigee, 8  22.8 

<C  Apogee, 23  18.0 


^ 
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AUGUST,  1873. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^5 

Star's  Name 

P.L. 

P.L, 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

111»». 

of 

VJh. 

of 

IXh. 

of 

1 

Position. 

Diff. 

Diff. 

Diff. 

Diff. 

Sdn 

W. 

O           1        II 

88  48  57 

»U4 

O          /         /' 

90  14  38 

3209 

.           O          /        // 

91  40  37 

3193 

o         /       /• 

93    6  54 

3178 

Jupiter 

W. 

63  13  32 

S949 

64  44  57 

2999 

66  16  39 

2914 

67  48  40 

9899 

Satui-n 

E. 

80  36  30 

S845 

79    3    1 

2831 

77  29  14 

2818 

75  55  10 

9804 

a  AquilsB 

E. 

82  26  37 

3693 

81    9  43 

3688 

79  52  43 

3681 

78  a5  36 

3677 

2 

Sun 

W. 

100  23  10 

3095 

101  51  26 

3077 

103  20    4 

3059 

104  49    4 

3041 

Jupiter 

W. 

75  33  41 

3819 

77    7  44 

2802 

78  42    9 

9785 

80  16  56 

9768 

Spica 

W. 

28  34  17 

S799 

30    8  55 

2772 

31  44    0 

2750 

33  19  33 

2799 

Saturn 

E. 

68    0    1 

9728 

66  23  58 

2712 

64  47  34 

9696 

63  10  49 

9679 

a  AquiloB 

E. 

72    9    1 

3666 

70  51  38 

3GG9 

69  34  18 

3679 

68  17    1 

3ffn 

Fomalhaut 

E. 

100  43  21 

9919 

99  11  26 

2901 

97  39    8 

3R83 

96    627 

9864 

3 

Sdn 

W. 

112  19  47 

9947 

113  51    6 

2937 

115  22  50 

9909 

116  54  58 

9889 

Jupiter 

W. 

88  16  43 

2678 

89  53  53 

9659 

91  31  28 

9B40 

93    928 

9891 

Spica 

W. 

41  24  11 

9698 

43    2  28 

2607 

44  41  13 

9588 

46  20  25 

9568 

Saturn 

E. 

55    1  22 

9S94 

53  22  19 

2577 

51  42  52 

9559 

50    3    1 

9549 

a  AquilsB 

E. 

61  52  38 

3734 

60  36  27 

3753 

59  20  36 

3776 

58    5    9 

3804 

Fomalhaut 

E. 

88  17  11 

2775 

86  42  10 

2756 

85    6  45 

9739 

83  30  57 

9792 

a  Pegasi 

E. 

107  33  52 

3019 

106    4    3 

9995 

104  33  44 

9970 

103    2  54 

9946 

4 

Spica 

W. 

54  43  16 

9469 

56  25  13 

2449 

58    738 

9430 

59  50  30 

9410 

Mors 

W. 

31  20    4 

9838 

32  58  21 

2608 

34  37    5 

9588 

36  16  17 

9567 

Saturn 

E. 

41  37  45 

9456 

39  55  30 

9439 

38  12  51 

ftisA 

36  29  50 

9408 

a  AquiloB 

E. 

51  56  25 

4013 

50  44  58 

4073 

49  34  30 

4143 

48  25    9 

4231 

Fomalhaut 

E. 

75  26  19 

9639 

73  48  17 

9684 

72    9  55 

2609 

70  31  12 

2504 

a  Pegasi 

E. 

95  21  19 

9835 

93  47  36 

2815 

92  13  27 

27U5 

90  38  52 

2775 

5 

Spica 
Mars 

W. 

68  31  41 

2317 

70  17  16 

9299 

72    3  17 

9281 

73  49  44 

S964 

W. 

44  39    7 

9471 

46  21     1 

9453 

48    3  22 

9433 

49  46    9 

9416 

Antares 

W. 

22  39  41 

9340 

24  24  42 

2317 

26  10  16 

2996 

27  56  21 

9977 

Fomalhaut 

E. 

62  13    0 

9534 

60  32  34 

9594 

58  51  54 

9515 

57  11    2 

2509 

a  Pegasi 

E. 

82  40    2 

9699 

81    3  12 

9978 

79  26    3 

9666 

77  48  37 

2655 

6 

Spica 
Mars 

W. 

82  48  14 

2183 

84  37    7 

2168 

86  26  23 

2153 

88  16    1 

2140 

W. 

58  26  14 

2333 

60  11  26 

9317 

61  57    1 

2309 

63  42  57 

2988 

Antores 

W. 

36  53  51 

2186 

38  42  40 

2170 

40  31  53 

9155 

42  21  29 

2139 

Fomalhaut 

E. 

48  45    7 

9502 

47    3  56 

2507 

45  22  52 

9515 

43  42    0 

2598 

a  Pegasi 

E. 

69  38    5 

9615 

67  59  31 

2611 

66  20  51 

9610 

64  42    9 

2611 

a  Arietis 

E. 

111  15  55 

9964 

109  29    3 

2248 

107  41  47 

9239 

105  54    7 

9216 

7 

Spica 
Mars 

W. 

97  29    6 

9079 

99  20  37 

2070 

101  12  23 

2060 

103    4  24 

9068 

W. 

72  37  35 

2396 

74  25  24 

2215 

76  13  29 

S905 

78    1  49 

9196 

Antares 

W. 

51  34  46 

2076 

53  26  22 

2065 

55  18  15 

9055 

57  10  23 

9046 

a  Pegasi 

E. 

56  30    0 

2651 

54  52  14 

2668 

53  14  51 

2689 

51  37  57 

9714 

a.  Arietis 

E. 

96  50  19 

9150 

95    0  36 

2140 

93  10  38 

2130 

91  20  25 

9190 

8 

Mars 

W. 

87    6  31 

2169 

88  55  56 

2157 

90  45  29 

2153 

92  35    7 

S150 

Antnres 

W. 

66  34  17 

20)1 

68  27  34 

2006 

70  20  59 

2009 

72  14  30 

1998 

a  Arietis 

E. 

82    6  14 

2088 

80  14  57 

2085 

78  23  35 

9089 

76  32    8 

9061 

Aldebaran 

E. 

112  28  12 

2042 

110  35  43 

2037 

108  43    6 

9032 

106  50  21 

9087 

9 

Antares 

W. 

81  42  58 

1994 

83  36  41 

1996 

85  30  22 

1998 

87  24    0 

9001 

a  Aquilffi 

W. 

44  46  13 

4078 

45  56  36 

3044 

47    9  11 

38M 

48  23  46 

3793 

Saturn 

W. 

32  14  53 

2009 

34    8  13 

2008 

36    1  35 

2007 

37  54  59 

9007 

a  Arietis 

E. 

67  14  46 

2066 

65  23  26 

9099 

63  32  14 

9098 

61  41  11 

9103 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^5 

Star's  NamA 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight. 

of 

XVii. 

of 

XVII|i> 

of 

XXlh. 

of 

1^ 

1 

Position. 

W. 

w 

Diff. 

Diff. 

Diff. 

Diff. 

Sun 

o        /      // 

94  33  30 

316S 

o       /      // 

96    0  25 

3145 

O           1        II 

97  27  40 

3199 

O           1        II 

98  55  15 

3119 

Jupiter 

W. 

69  21    0 

8884 

70  53  39 

8868 

72  26  39 

9859 

73  59  59 

9835 

Saturn 

E. 

74  20  47 

2789 

72  46    5 

2775 

71  11    4 

3760 

69  35  43 

9744 

a  Aquilee 

E. 

77  18  24 

3673 

76    1    7 

3669 

74  43  47 

3667 

73  26  25 

3665 

2 

Sun 

W. 

106  18  26 

30S9 

107  48  11 

3003 

109  18  20 

9985 

110  48  52 

9966 

Jupiter 
Spica 

W. 

81  52    6 

S750 

83  27  40 

8739 

85    3  37 

.    9714 

86  39  58 

9696 

W. 

34  55  34 

9709 

36  32    2 

9688 

38    8  58 

9668 

39  46  21 

9648 

Saturn 

E. 

61  33  41 

2663 

59  56  11 

9646 

58  18  18 

9699 

56  40    2 

9611 

a  Aquilae 

E. 

66  59  49 

3684 

65  42  45 

3693 

64  25  50 

3704 

63    9    7 

3717 

Fomalhaut 

E. 

94  33  22 

3846 

92  59  54 

9898 

91  26    3 

8811 

89  51  49 

2799 

3 

Sun 

W. 

118  27  31 

8860 

120    0  29 

3850 

121  33  52 

9831 

123    7  40 

9811 

Jupiter 
Spica 

W. 

94  47  54 

8609 

96  26  46 

8584 

98    6    3 

9565 

99  45  46 

9545 

W. 

48    0    4 

8548 

49  40  11 

8588 

51  20  45 

8508 

53    1  47 

9489 

Saturn 

E. 

48  22  46 

8585 

46  42    7 

2507 

45    1    4 

9489 

43  19  36 

9473 

a  Aquilffi 

E. 

56  50  11 

3835 

55  35  45 

3870 

54  21  55 

3911 

53    8  46 

3958 

Fomalhaut 

E. 

81  54  47 

S705 

80  18  14 

9688 

78  41  18 

8679 

77    4    0 

9655 

a  Pegasi 

E. 

101  31  33 

i»Jti 

99  59  42 

9900 

98  27  23 

B8T7 

96  54  35 

9855 

4 

Spica 

W. 

61  33  50 

8391 

63  17  37 

9379 

65    1  52 

8354 

66  46  33 

2335 

Mars 

W. 

37  55  57 

8548 

39  36    4 

8588 

41  16  38 

8509 

42  57  39 

2489 

Saturn 

E. 

34  46  26 

8393 

33    2  41 

8378 

31  18  35 

8364 

29  34    9 

2359 

a  Aquilse 

E. 

47  17    3 

4311 

46  10  21 

4419 

45    5  11 

4528 

44    1  44 

4660 

FomaUiaut 

E. 

68  52    9 

8580 

67  12  47 

9568 

65  33    8 

2556 

63  53  12 

9544 

a  Pegasi  ^ 

E, 

89    3  52 

9757 

87  28  28 

9740 

85  52  41 

9733 

84  16  32 

9707 

5 

Spica 

W. 

75  36  37 

9947 

77  23  55 

9931 

79  11  37 

9214 

80  59  44 

9198 

Mars 

W. 

51  29  21 

8398 

53  12  58 

8389 

54  56  59 

9364 

56  41  25 

9348 

Antares 

W. 

29  42  55 

8857 

31  29  58 

9938 

33  17  29 

2990 

35    5  27 

8309 

Fomalhaut 

E. 

55  30    1 

8503 

53  48  52 

9499 

52    7  38 

9408 

50  26  22 

9499 

a  Pegusi 

E. 

76  10  56 

9644 

74  33    1 

9634 

72  54  52 

9696 

71  16  32 

9691 

6 

Spica 
Mars 

W. 

90    5  59 

8196 

91  56  18 

9114 

93  46  56 

9109 

95  37  52 

9000 

W. 

65  29  14 

8274 

67  15  51 

8969 

69    2  47 

9949 

70  50    2 

2937 

Antares 

W. 

44  11  28 

8196 

46    1  48 

9113 

47  52  28 

2099 

49  43  28 

9088 

Fomalhaut 

E. 

42    1  26 

8545 

40  21  15 

8566 

38  41  33 

2593 

37    2  28 

9696 

a  Pegasi 

E. 

63    3  29 

8614 

61  24  53 

9618 

59  46  23 

9696 

58    8    4 

9638 

a  Arietis 

E. 

104    6    3 

8901 

102  17  37 

9188 

100  28  51 

9174 

98  39  45 

9161 

7 

Spica 
Mars 

W. 

104  56  38 

9043 

106  49    5 

9036 

108  41  43 

9030 

110  34  31 

9094 

W. 

79  50  22 

8188 

81  39    8 

3180 

83  28    6 

9173 

85  17  14 

9167 

Antares 

W. 

59    2  46 

8037 

GO  55  22 

9030 

62  48  10 

2093 

64  41    9 

9017 

a  Pegasi 
a  Anetis 

E. 

50    1  36 

9744 

48  25  55 

2780 

46  51    1 

9891 

45  17    1 

9870 

E. 

89  29  57 

9119 

87  39  16 

9105 

85  48  25 

9099 

83  57  24 

9003 

8 

Mars 

W. 

94  24  50 

8148 

96  14  36 

9146 

98    4  25 

9145 

99  54  15 

9145 

Antares 

W. 

74    8    7 

1996 

76    1  48 

1995 

77  55  30 

1994 

79  49  14 

1994 

a  Arietis  . 

E, 

74  40  39 

9080 

72  49    9 

9060 

70  57  39 

2081 

69    6  11 

2083 

AldeUiran 

E. 

104  57  29 

9095 

103    4  33 

9023 

101  11  34 

9021 

99  18  33 

2091 

9 

Antares 

W. 

89  17  33 

9005 

91  11    0 

9009 

93    4  21 

2014 

94  57  34 

2090 

a  AquilsB 

W. 

49  40    9 

3630 

50  58  11 

3547 

52  17  43 

3474 

53  38  36 

3409 

Saturn 

W. 

39  48  22 

9009 

41  41  43 

9010 

4335    1 

9014 

45  28  14 

9018 

a  Arietis 

E. 

59  50  17 

3111 

57  59  35 

9191 

56    9    8 

9139 

54  18  57 

9143 
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GREENWICH  MEAN  TIME. 

■ 

LUNAR  DISTANCED 

1. 

s 

^5 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

Jllli- 

of 

Vlh. 

of 

ix*». 

of 

1* 

9 

Poeltion. 

Diff. 

Diff. 

Diff. 

Dim 

AlUebaran 

E. 

O          /        // 

97  25  32 

SI091 

O          i        it 

95  32  31 

8083 

O           1        II 

93  39  33 

8095 

o          /       /• 

91  46  38 

9088 

10 

Antares 

W. 

96  50  37 

9096 

98  43  30 

9033 

100  36  12 

9041 

102  28  42 

8050 

a  Aquilae 

W. 

55    0  42 

3351 

56  23  53 

3309 

57  48    2 

3958 

59  13    3 

3916 

Satuni 

W. 

47  21  20 

9093 

49  14  18 

9099 

51    7    7 

9036 

52  59  45 

8043 

ct  Arietis 

E. 

52  29    3 

9156 

50  39  29 

9171 

48  50  18 

8187 

47    1  31 

9904 

Aldebarau 

E. 

82  23  32 

9054 

80  31  22 

9061 

78  39  23 

8070 

76  47  37 

8078 

Veuus 

E. 

108  35  58 

2371 

106  51  42 

9378 

105    7  36 

B87 

103  23  42 

8386 

11 

a  Aquil® 

W. 

66  27  51 

3099 

67  56  10 

3078 

69  24  47 

3068 

70  53  38 

3058 

Saturn 

W. 

6^  19  44 

9090 

64  10  59 

9101 

66    1  56 

8113 

67  52  35 

8IS5 

Foinalhaut 

W. 

32  22  40 

9750 

33  58  13 

9701 

35  34  51 

8669 

37  12  22 

963] 

Aldebarau 

E. 

67  32  35 

9134 

65  42  27 

9147 

63  52  39 

8]60 

62    3  11 

9173 

Venus 

E. 

94  47  43 

9450 

93    5  19 

9469 

91  23  13 

8476 

89  41  26 

9468 

Pollux 

E. 

in  29  51 

9098 

109  38  49 

8109 

107  48    4 

8198 

105  57  38 

9134 

l/i 

a  Aquilae 

W. 

78  19  24 

3069 

79  48  32 

8058 

81  17  33 

3065 

82  46  26 

3073 

Saturn 

W. 

77    1    1 

9199 

78  49  40 

9907 

80  37  57 

8299 

82  25  52 

9937 

Fomalhaut 

W. 

45  28    7 

8550 

47    8  11 

8545 

48  48  22 

8548 

50  28  37 

9548 

Aldebarau 

£. 

53    1  22 

9953 

51  14  13 

9970 

49  27  29 

9988 

47  41  12 

8307 

Venus 

E. 

81  17  32 

8565 

79  37  49 

8589 

77  58  29 

8588 

76  19  31 

9615 

Pollux 

E. 

96  50  25 

8903 

95    2    2 

9917 

93  14    0 

9938 

91  26  20 

9947 

Suw 

E. 

124  49  29 

8599 

123    8  47 

8538 

121  28  27 

8553 

119  48  28 

8569 

13 

Saturn 

W. 

91  19  48 

9315 

93    5  26 

8331 

94  50  40 

8^7 

96  35  31 

9364 

a  Aquilffi 

W. 

90    7  36 

3139 

91  34  58 

3156 

93    2    0 

3175 

94  28  39 

3196 

Fomalhaut 

W. 

58  49  15 

9563 

60  29    1 

8570 

62    8  37 

8579 

63  48    1 

8588 

a  Pegasi 

W. 

42  23  56 

3939 

43  49  19 

3198 

45  15  31 

3163 

46  42  24 

3135 

Aldebarau 

E. 

38  56  54 

8410 

37  13  34 

8434 

35  30  48 

8450 

33  48  37 

9485 

Venus 

E. 

68  10  36 

8704 

66  34    1 

8799 

64  57  50 

8740 

63  22    3 

87S9 

Pollux 

E. 

82  ;)3  44 

8396 

80  48  22 

9349 

79    3  24 

8358 

77  18  49 

8375 

Sun 

E. 

111  33  59 

8651 

109  56  13 

9667 

108  18  49 

8684 

106  41  48 

9701 

14 

Saturn 

W. 

105  13  54 

8445 

106  56  25 

9460 

108  38  34 

8477 

110  20  19 

9488 

Fomalhaut 

W. 

72    1  26 

8646 

73  39  19 

8658 

75  16  55 

8671 

76  54  14 

9B84 

a  Pegasi 

W. 

54    3  51 

3050 

55  33    2 

8049 

57    2  23 

3036 

58  31  51 

3033 

Venus 

E. 

55  29  17 

8859 

53  55  57 

8871 

52  23    1 

8891 

50  50  30 

8900 

Pollux 

E. 

68  41  45 

8455 

66  59  29 

8479 

65  17  36 

8487 

63  36    5 

9504 

Sun 

E. 

98  42  26 

8788 

97    7  42 

8804 

95  33  19 

8891 

93  59  19 

8S38 

(.5 

Fomalhaut 

W. 

84  56  17 

8753 

86  31  46 

8768 

88    6  55 

9788 

89  41  46 

8787 

a  Pegasi 

W. 

65  59  42 

8035 

67  29  11 

3039 

68  58  35 

3044 

70  27  53 

3061 

Veuus 

E. 

43  13  57 

8005 

41  43  50 

3095 

40  14    8 

3044 

38  44  50 

3065 

Pollux 

E. 

55  14    3 

8589 

53  34  43 

8596 

51  55  43 

8618 

50  17    4 

9686 

Sun 

E. 

86  14  46 

8999 

84  42  55 

8938 

83  11  24 

8954 

81  40  14 

9960 

16 

Fomalhaut 

W. 

97  31  15 

8870 

99    4  12 

8885 

100  36  50 

8900 

102    9    9 

9915 

a  Pegasi 

W. 

77  52  20 

3087 

79  20  45 

8007 

80  48  58 

3106 

82  17    0 

3116 

a  Arietis 

W. 

34  22  19 

8947 

35  53  38 

8949 

37  25    4 

9838 

38  56  35 

9996 

Venus 

E. 

31  24  31 

3168 

29  57  43 

3191 

28  31  23 

3915 

27    5  32 

3940 

Pollux 

E. 

42    8  45 

9698 

40  32    2 

8711 

38  55  37 

8795 

37  19  31 

8738 

Sun 

E. 

74    9  13 

3046 

72  39  57 

3060 

71  10  59 

3074 

69  42  18 

3088 

17 

a.  Pegasi 

W. 

89  34    6 

8168 

91    0  53 

3181 

92  27  25 

8193 

93  53  43 

3n4 

a  Arietis 

W. 

46  34  15 

8943 

48    539 

9846 

49  36  59 

8060 

51    8  14 

9855 

XVIr 
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=iL; : 

GKEENVeiCH  MEAN  TIME. 

LUNAR  DISTANCES. 

b 

StAT^B  I^ome 

T.JL, 

P.L. 

P.L. 

PL. 

9 

and 

Midnight 

of 

XVh. 

of 

xvmii. 

of 

XXJh. 

of 

Position. 

^ 

Diff. 

Biff. 

Diff. 

Biff. 

Aldebaran 

E. 

89  53  4# 

9031 

—  o         /       // 

88    1    1 

9036 

86    8  2^ 

9041 

8l  15  53 

9047 

10 

Antares 

W. 

104  20  58 

9059 

106  13    0 

9068 

108    4  48 

8079 

109  56  20 

9090 

a  AquilaB 

W. 

60  38  51 

3184 

62    5  19 

3156 

63  32  21 

3131 

64  59  53 

3110 

Saturn 

W. 

54  52  12 

9053 

56  44  26 

9060 

58  36  27 

8070 

60  28  13 

9079 

a  Arietis 

E. 

45  13  10 

9934 

43  25  18 

8947 

41  38    0 

9970 

39  51  17 

2997 

Aldebaran 

E. 

74  56    4 

9088 

73    4  46 

9099 

71  13  45 

8110 

69  23    1 

91» 

Venus 

E. 

101  40    1 

9405 

99  56  34 

9415 

98  13  21 

9486 

96  30  24 

8438 

11 

a  Aqnikn 

W. 

72  22  39 

3053 

73  51  47 

3049 

75  20  59 

3048 

76  50  12 

3049 

Satuni 

^. 

69  42  56 

2138 

71  32  57 

9151 

73  22  39 

8165 

75  12    0 

9178 

Fomalhaut 

W. 

38  50  35 

9605 

40  29  23 

8585 

42    8  38 

8570 

43  48  14 

9558 

Aldebaran 

E. 

60  14    3 

9188 

58  25  17 

2204 

56  36  55 

8819 

54  48  56 

2336 

Venus 

E, 

87  59  59 

9504 

86  18  50 

9519 

84  38    3 

8534 

82  57  37 

9549 

Pollux 

E. 

104    7  31 

9147 

102  17  43 

9161 

100  28  16 

8174 

98  39  10 

9188 

12 

a  Aquil» 

W. 

84  15    9 

9083 

85  43  39 

3095 

87  11  55 

3108 

88  39  55 

3194 

Saturn 

W. 

84  13  25 

8958 

86    0  35 

9967 

87  47  23 

8383 

89  33  47 

9999 

Fomalhaut 

W. 

52    8  52 

9543 

53  49    6 

9545 

55  29  16 

8550 

57    9  20 

2556 

Aldebaran 

E. 

45  55  22 

9396 

44  10    0 

9346 

42  25    8 

8367 

40  40  46 

2388 

Venus 

E. 

74  40  57 

9639 

73    2  46 

9650 

71  24  59 

8667 

69  47  35 

2686 

Pollux 

E. 

89  39    3 

9909 

87  52    8 

9979 

86    5  37 

8994 

84  19  29 

2310 

Sun 

E. 

118    8  50 

9585 

116  29  34 

9601 

114  50  40 

8617 

113  12    8 

2634 

13 

Saturn 

W. 

98  19  58 

8380 

100    4    2 

9396 

101  47  43 

8413 

103  31    0 

2499 

a  Aquilre 

W. 

95  54  53 

3917 

97  20  42 

3940 

98  46    4 

3964 

100  10  58 

3389 

Fomalhaut 

W. 

65  27  12 

8599 

67    6    9 

9610 

68  44  50 

9091 

70  23  16 

9633 

a  Pegasi 

W. 

48    9  51 

3110 

49  37  48 

3090 

51    6  10 

3073 

52  34  52 

3060 

Aldebaran 

E. 

32    7    3 

9513 

30  26    8 

9543 

28  45  54 

8574 

27    624 

9610 

Venus 

E. 

61  46  41 

9777 

60  11  43 

8796 

58  37  10 

9815 

57    3    1 

2834 

Pollux 

E. 

75  34  38 

8391 

73  50  50 

2407 

72    7  25 

8494 

70  24  24 

2438 

Sun 

E. 

105    5  10 

8719 

103  28  55 

9735 

101  53    2 

2753 

100  17  32 

9771 

14 

Saturn 

W. 

112    1  42 

9509 

113  42  43 

9585 

115  23  21 

2541 

117    3  37 

9556 

Fomalhaut 

W. 

78  31  15 

9698 

80    7  58 

9711 

81  44  23 

2785 

83  20  29 

2739 

a  Pegasi 

W. 

60    1  23 

3030 

61  30  58 

3030 

63    0  34 

3030 

64  30    9 

3039 

Venus 

E. 

49  18  23 

9988 

47  46  40 

9948 

46  15  22 

8967 

44  44  28 

2985 

Pollux 

E. 

61  54  57 

9590 

60  14  11 

9535 

58  33  47 

8551 

56  53  44 

2566 

Sun 

E. 

92  25  4] 

8855 

90  52  25 

9873 

89  19  31 

8889 

87  46  58 

2906 

15 

Fomalhaut 

W. 

91  16  18 

9811 

92  50  31 

8896 

94  24  25 

8841 

95  58    0 

2856 

• 

ct  Pegasi 

W. 

71  57    3 

3056 

73  26    6 

3064 

74  55    0 

3071 

76  23  45 

3079 

Venus 

E. 

37  15  57 

3084 

35  47  28 

3105 

34  19  24 

3135 

32  51  45 

3146 

Pollux 

E. 

48  38  45 

9641 

47    0  46 

8656 

45  23    7 

8670 

43  45  47 

9684 

Sun 

E. 

80    9  23 

9985 

78  38  52 

3001 

77    8  40 

3016 

75  38  47 

3031 

16 

Fomalhaut 

W. 

103  41    9 

9930 

105  12  50 

9946 

106  44  11 

8961 

108  15  13 

2975 

a  Pegasi 

W. 

83  44  50 

3196 

85  12  28 

3137 

86  39  53 

3147 

88    7    6 

3158 

a  Arietis 

W. 

40  28    8 

9935 

41  59  42 

9935 

43  31  16 

9938 

45    2  47 

2940 

Venus 

E. 

25  40  10 

3967 

24  15  20 

3996 

22  51    4 

3396 

21  27  23 

3358 

Pollux 

E. 

35  43  42 

9759 

34    8  11 

9765 

32  32  57 

9778 

30  58    0 

2790 

Sun 

E. 

68  13  55 

3103 

66  45  49 

3116 

65  17  59 

3199 

63  50  25 

3143 

17 

a  Pegasi 

W. 

95  19  47 

3917 

96  45  36 

3999 

98  11  11 

3949 

99  36  31 

3956 

-.-- 

a  Arietis 

W. 

52  39  23 

9960 

54  10  26 

9965 

55  41  22 

9971 

57  12  11 

9978 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Stiff's  19'ame 

P.L. 

P.L. 

P.L. 

P.L. 

"s| 

and 

Noon, 

of 

IIP*. 

of 

Vlh. 

of 

IXh. 

of 

^ 

Position. 

Diff. 

o        /      // 

Diff. 

Diff. 

Diff. 

O           1        II 

O          /        // 

O          /        // 

17 

Sun 

E. 

62  23    8 

3156 

60  56    6 

3168 

59  29  19 

3161 

58    2  47 

3193 

18 

a  Arictis 

W. 

58  42  54 

9981 

60  13  30 

8988 

61  43  58 

9993 

63  14  19 

9999 

Aldcbaraii 

W. 

28  11  221    3016 

29  41  15 

3013 

31  11  12 

3010 

32  41  12 

3009 

Sun 

E. 

50  53  42.    3258 

1 

49  28  34 

3863 

48    3  38 

3873 

46  38  55 

3984 

19  1  a  ArictiB 

W. 

70  44  18 

3038 

72  13  56 

3033 

73  43  28 

3039 

75  12  53 

3045 

Aldebaran 

W. 

40  11  14 

3015 

41  41    8 

3018 

43  10  59 

9091 

44  40  46 

3094 

Sun 

E. 

39  38  27 

3336 

38  14  57 

3347 

36  51  40 

3356 

35  28  35 

3368 

20 

a  Arictis 

W. 

82  38  15 

3070 

84    7    1 

3076 

85  35  40 

3061 

87    4  13 

3066 

Aldebaran 

W. 

52    8  40 

3041 

53  38    2 

3045 

55    7  19 

3048 

56  36  32 

30S9 

Sun 

E. 

28  36  16 

3435 

27  14  28 

3438 

25  52  55 

3453 

24  31  38 

3470 

25 

Sun 

W. 

26  46  55 

3518 

28    6  59 

3509 

29  27  13 

3501 

30  47  36 

3494 

Mars 

E. 

58  36  47 

3296 

57  12  31 

3394 

55  48  13 

3293 

54  23  52 

3990 

Antares 

E. 

69  36  10 

3077 

68    7  32 

3075 

66  38  52 

3073 

65  10    9 

3070 

Saturn 

E. 

118  14    3 

3067 

116  45  13 

3U65 

115  16  20 

3063 

113  47  24 

3000 

26 

Sun 

W. 

37  31  29 

3460 

38  52  38 

3453 

40  13  55 

3446 

41  35  20 

3439 

Mars 

E. 

47  21  23 

3374 

45  56  41 

3370 

44  31  55 

3966 

43    7    4 

3961 

Antares 

E. 

57  45  47 

3056 

56  16  43 

3053 

54  47  35 

3048 

53  18  22 

3044 

Saturn 

E. 

106  21  50 

3043 

104  52  31 

3039 

103  23    6 

3034 

101  53  36 

3030 

a  Aquilee 

E. 

105  11  16 

9m 

103  58  32 

3920 

102  45  33 

3906 

101  32  19 

3809 

27 

Sun 

W. 

48  24  22 

3403 

49  46  36 

3393 

51    9    0 

3386 

52  31  33 

3377 

Mars 

E. 

36    1  19 

3334 

34  35  50 

3227 

33  10  13 

3380 

31  44  28 

3913 

Ai\tares 

E. 

45  50  51 

3018 

44  21     1 

3013 

42  51    4 

3006 

41  20  59 

3000 

Saturn 

E. 

94  24  33 

3003 

92  54  24 

3996 

91  24    6 

9989 

89  53  40 

9968 

a  Aquiiae 

E. 

95  22  56 

3835 

94    8  30 

3825 

92  53  54 

3817 

91  39    9 

3606 

28 

Sun 

W. 

59  26  54 

3329 

60  50  32 

3318 

62  14  23 

3307 

63  38  26 

3906 

Antares 

E. 

33  48  29 

8965 

32  17  32 

8957 

30  46  25 

8949 

29  15    8 

9941 

Saturn 

E. 

82  19    9 

8943 

80  47  44 

2933 

79  16    7 

8924 

77  44  19 

9914 

a  Aquiiae 

E. 

85  23  26 

3776 

84    7  59 

3771 

82  52  27 

3768 

81  36  51 

3764 

29 

Sun 

W. 

70  42    7 

3335 

72    7  35 

3321 

73  33  19 

3207 

74  59  20 

,3193 

Spica 

W, 

24  52  56 

8937 

26  24  40 

8907 

27  56  48 

9891 

29  29  19 

9673 

Saturn 

E. 

70    2    3 

8861 

68  28  54 

8849 

66  55  30 

9837 

65  21  50 

9695 

a  Aquilie 

E. 

75  18  16 

3761 

74  2  as 

3763 

72  46  51 

3765 

71  31  12 

3770 

FomaUiaut 

E. 

104  11  46 

3050 

102  42  35 

3036 

101  13    7 

3099 

99  43  21 

3006 

30 

Sun 

W. 

82  13  44 

3118 

a3  41  32 

3101 

85    9  40 

3085 

86  38    8 

3068 

1 

Spica 

W. 

37  17  26 

8788 

38  52    9 

8771 

40  27  15 

9754 

42    2  43 

9738  ' 

1 

Saturn 

E. 

57  29  26 

8760 

55  54    5 

8745 

54  18  25 

9731 

52  42  26 

9716 

a  Aquiltu 

E. 

65  14  42 

3815 

63  59  55 

3829 

62  45  23 

3647 

61  31    9 

3866 

Foumlhaut 

E. 

92    9  56 

8934 

90  38  20 

8919 

89    6  25 

9904 

87  34  11 

9868 

a  Pcgasi 

E. 

111  23  49 

3196 

109  57  35 

3172 

108  30  52 

3146 

107    3  41 

3197 

31 

Sun 

W. 

94    5  46 

8980 

95  36  24 

8962 

97    7  24 

9944 

98  38  47 

9095 

Spica 

W. 

50    5  42 

8650 

51  43  2i> 

3632 

53  21  40 

9615 

55    0  15 

9596 

Saturn 

E. 

44   37  38      22643 

42  59  40 

2626 

41  21  21 

8611 

39  42  41 

9596 

a  Aquiiae 

E. 

55  25  59     4014 

54  14  3:) 

4055 

53    3  48 

4103 

51  53  49 

4158 

Foumlhaut 

E. 

79  48  10 

3814 

78  14    0 

9798 

76  39  30 

3784 

75    4  41 

9770 

1  a  Pc^giisi 

E. 

9i)  41     9 

3020 

98  11  21 

2999 

96  41     7 

3980 

95  10  29 

9960 

xvm. 


AUeUST,  1 


GEEENWICH  MEAl 

LCNAE  DBTjUn 

h 

Stu'lHune 

P.L. 

p. 

^1 

and 

Midnight. 

of 

XVh. 

t 

Podtloii 

DHt 

i 

17 

SCM 

E. 

5^3^30 

^ 

55  1(127 

18 

Q  Arietia 

W. 

64  44  33 

3066 

66  14  40 

W. 

34  I]  14 

smw 

35  41  16 

Sdn 

£. 

45  14  25 

a»M 

40  50    7 

19 

o  Arietia 

W. 

76  42  10 

3050 

78  11  21 

W. 

46  10  29 

xen 

47  40    8 

SDK 

E. 

34    5  42 

33T9 

32  43    1 

ao 

«  Arielis 

W. 

88  32  40 

30B1 

90    1     1 

J 

W. 

58    5  41 

30SS 

59  34  46 

Sun 

E. 

23  10  40 

3W 

21  SO    1 

i 

25 

Sni. 

W. 

32   a    7 

34OT 

33  28  46 

J 

Man 

E. 

52  59  29 

39es 

51  35    3 

Anlwes 

E. 

63  41  23 

soea 

62  12  34 

Saturn 

E. 

112  18  25 

3056 

110  '49  22 

i 

26 

8tw 

W. 

49  56  52 

Mas 

44  18  33 

; 

Mara 

E. 

41  42    7 

40  17    5 

AiitarcB 

E. 

SI  49    4 

SO  19  40 

; 

Saluni 

E. 

100  24    0 

3oai 

98  54  18 

a  Aquilte 

E. 

100  18  51 

3ff!B 

9!)    S  10 

27 

Sun 

W. 

53  54  16 

3308 

55  17    9 

Mara 

E. 

30  18  34 

3905 

28  52  31 

Autarea 

E. 

39  50  4( 

38  30  25 

Saturn 

E. 

88  23    5 

sns 

86  53  21 

a  AquiliB 

E. 

90  24  15 

seoo 

89    9  13 

28 

Son 

W. 

65    2  42 

sast 

66  27  12 

. 

Ad  tares 

E. 

27  43  41 

26  12    4 

Saluni 

E. 

76  12  18 

SMS 

74  40    5 

a  Aquilie 

E. 

80  21  11 

37BS 

79    5  29 

i 

39 

SOH 

W. 

76  25  37 

SI  79 

77  53  11 

J 

Spica 

W. 

81    2  12 

MSI 

32  35  27 

Saturn 

E. 

63  47  55 

seia 

62  13  43 

«  Aquike 

E. 

70  15  39 

69    0  12 

Foraalhaut 

E. 

98  13  16 

S9K1 

96  42  S3 

! 

30 

Strs 

W. 

88    6  57 

30S1 

89  36    7 

Spica 

w. 

43  38  3a 

arai 

45  14  44 

Satuni 

E. 

51    6    8 

49  39  30 

a  AnuiltB 

E. 

60  17  15 

59    3  44 

Fomalhaut 

E. 

86    1  37 

BS73 

84  28  44 

• 

a  Pcgosi 

E. 

105  36    4 

3105 

104    8    0 

: 

31 

Sep. 

W. 

100  JO  34 

2906 

101  42  45 

J 

Spica 

W. 

56  39  15 

S57B 

58  16  40 

Soturn 

E. 

38    3  41 

36  24  20 

a  AquiUa 

E. 

50  44  43 

49  36  34 

Fomalhaul 

E. 

73  29  34 

S7se 

71  54    8 

'  "  P-'g^^' 

E. 

93  39  2b 

9U4J 

ita    7  59 

_: 
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AT  GREENWICH  APPAEENT  NOON. 

• 

1 

THE  SUN'S 

Sidereal 
Time 

1 
1 

1 

of  the 

Semi- 

diametei 

paosiiiK 

the 

Herid. 

ian. 

Time, 

tohe 
tubtneUd 

fivm 
ApparaU 

Time. 

Diir.for 
Ihoor. 

Appomnt 
Bight  AeoeoBion. 

DifLfor 
Ihonr. 

Apparent 
Bedinatlon. 

Diff.fo8r 
Ihonr. 

Semi- 
diameter. 

Mon. 

Tues. 

Wed. 

1 
2 
3 

h    m       B 

10  42  40.22 
10  46  17.69 
10  49  54.88 

9.068 
9.056 
9.044 

N.  S  10  2a5 
7  48  34.8 
7  26  33.9 

54''58 
54.90 
65.20 

15  53!84 
15  54.08 
15  54.32 

64!41 
64.37 
64.33 

m      B 

0  11^6 
0  30.99 
0  50.29 

8 

0.786 
0.799 
0.810 

Thur. 

Frid. 

Sat. 

4 
5 
6 

10  53  31.80 

10  57    8.47 

11  0  44.92 

9.033 
9.024 
9.015 

7    4  25.9 
6  42  10.8 
6  19  49.2 

55.49 
55.77 
56.04 

15  54.56 
15  54.81 
15  55.05 

64.29 
64.26 
64.23 

1     9.88 
1  29.71 
1  49.77 

0.821 
0.830 
0.839 

Swi. 
Mon. 
Tues. 

7 
8 
9 

11     4  21.16 
11     7  57.22 
11  11  33.12 

9.006 
8.999 
8.993 

5  57  21.3 

5  34  47.6 

•    5  12    8.1 

56.30 
56.53 
56.75 

15  55.30 
15  55.54 
15  55.79 

64.20 
64.17 
64.14 

2  10.02 
2  30.46 
2  61.07 

0.848 
0.855 
0.861 

Wed. 
Thur. 
Frid. 

10 
11 
12 

11  15    8.89 
11  18  44.54 
11  22  20.09 

8.988 
8.983 
8.979 

4  49  23.3 
4  26  33.6 
4    3  39.2 

66.98 
57.17 
67.37 

15  56.04 
15  56.29 
15  56.54 

64.12 
64.11 
64.10 

3  11.79 
3  32.63 
3  53.58 

0.866 
0.871 
0.875 

Sat 

Sun. 

Mon. 

13 
14 
15 

11  25  55.57 
11  29  31.00 
11  33    6.39 

8.976 
8.975 
8.974 

3  40  40.3 
3  17  37.3 
2  54  30.6 

57.54 
57.70 
57.85 

15  56.79 
15  57.04 
15  57.30 

64.09 
64.08 
64.07 

4  14.59 
4  35.86 
4  56.77 

0.878 
0.879 
0.880 

Tues. 
Wed. 
Thur. 

16 
17 
18 

11  36  41.76 
11  40  17.14 
11  43  52.56 

8.974 
8.975 
8.977 

2  31  20.3 
2    8    6.9 
1  44  50.8 

57.99 
68.12 
58.22 

15  57.55 
15  57.81 
15  58.07 

64.06 
64.06 
64.06 

5  17.89 

5  39.01 

6  0.08 

0.880 
0.879 
0.877 

Frid. 

Sat. 

Sun. 

19 
20 
21 

11  47  28.01 
11  51     3.51 
11  54  39.09 

8.978 

8.981 
8.984 

1  21  32.2 
0  58  11.5 
0  34  49.2 

58.32 
68.39 
58.45 

15  58.33 
15  58.59 

15  58.86 

64.07 
64.08 
64.09 

6  21.12 

6  42.11 

7  3.03 

0.876 
0.873 
0.870 

Mon. 

Tues. 

Wed. 

22 
23 
24 

11  58  14.76 

12  1  50.55 
12    5  26.46 

8.989 
8.994 
9.000 

N.  0  11  25.5 

S.  0  11  59.1 

0  35  24.4 

58.50 
58.54 
58.55 

15  59.13 
15  59.41 
15  59.68 

64.11 
64.13 
64.15 

7  23.86 

7  44.57 

8  5.16 

0.865 
0.860 
0.854 

Thur. 

Frid. 

Sat 

25 
26 
27 

12    9    2.52 
12  12  38.74 
12  16  15.12 

9.007 
9.014 
9.021 

0  58  49.8 

1  22  15.2 
1  45  39.9 

58.55 
58.54 
58.51 

15  59.96 

16  0.24 
16    0.52 

64.17 
64.20 
64.23 

8  25.59 

^  45.87 

9  5.99 

0.847 
0.840 
0.833 

Sun. 
Mon. 
Tues. 

28 
29 
80 

12  19  51.70 
12  23  28.51 
12  27    5.56 

9.030 
9.039 
9.049 

2    9    3.7 
2  32  26.4 
2  55  47.5 

58.46 
58.41 
68.33 

16    0.80 
16     1.08 
16     1.36 

64.26 
64.30 
64.34 

9  25.90 

9  45.59 

10    5.05 

0.824 
0.815 

Wed. 

31 

12  30  42.87 

9.060 

S.  3  19    6.5 

58.24 

16     1.64 

64.39 

10  24.24 

0.794 

Non 

w— Mean  Time  of  the  Sei 

micUainetc 

»r  paasinx  may  be  fooad  by  i 

labtraotiBg  08.18  from  the  Sideveal  Time. 

II. 
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AT  GBEENWICH  MEAN  NOON. 

« 

1 

1 

•s 

1 

THE  SUN'S 

1 
1 

• 

■ 

Equation  of 

Time, 

tohe 

nddtd  to 

M«an 

Time, 

Difllfor 
Ihonr. 

Sidereal 

Time 

or 

Bight  Asoonaiou 

of 

JfMtnSnn. 

Appamtt 
Bight  AjorawioD. 

DifClfor 
Ihonr. 

Apparent 
Declination. 

Dlfflfor 
Ihoar. 

Mon. 

1 

h     m      s 

10  42  40.23 

9.070 

N.  8  10  28.5 

54^59 

m      s 

0  11.96 

0.786 

h     m       8 

10  42  52.19 

Tues. 

2 

10  46  17.75 

9.058 

7  48  34.5 

54.91 

0  31.00 

0.799 

10  46  48.75 

Wed. 

3 

10  49  54.99 

9.046 

7  26  33.3 

55.21 

0  50.31 

0.810 

10  50  45.30 

Thur. 

4 

10  53  31.96 

9.035 

7    4  24.9 

55.50 

1     9.90 

0.821 

10  54  41.86 

Frid. 

5 

10  57    8.68 

9.026 

6  42    9.5 

55.77 

1  29.73 

0.830 

10  58  38.41 

Sat. 

6 

11    0  45.18 

9.017 

6  19  47.6 

56.05 

1  49.79 

0.839 

11     2  34.97 

Sun. 

7 

11     4  21.47 

9.008 

5  57  19.4 

56.31 

2  10.05 

0.848 

11     6  31.52 

Mon. 

8 

11     7  57.58 

9.001 

5  34  45.3 

56.54 

2  30.49 

0.855 

11  10  28.07 

Tues. 

9 

11  11  33.53 

8.995 

5  12    5.5 

66.76 

2  51.10 

0.861 

11  14  24.63 

Wed. 

10 

11  15    9.35 

8.990 

4  49  20.5 

56.99 

3  11.83 

0.866 

11  18  21.18 

Thur. 

11 

11  18  45.05 

8.985 

4  26  30.4 

57.19 

3  32.68 

0.871 

11  22  17.73 

Frid. 

12 

11  22  20.65 

8.981 

4    3  35.6 

57.39 

3  53.64 

0.875 

11  26  14.29 

Sat 

13 

11  25  56.18 

8.978 

3  40  36.3 

57.56 

4  14.66 

0.878 

11  30  10.84 

Sun. 

14 

11  29  31.66 

a977 

3  17  33.0 

57.72 

4  35.73 

0.879 

11  34    7.39 

Mod. 

15 

11  33    7.11 

8.976 

2  54  25.9 

57.87 

4  56.84 

0.880 

11  38    3.95 

Tues. 

16 

11  36  42.54 

8.976 

2  31  15.3 

58.01 

5  17.96 

0.880 

11  42    0.50 

Wed. 

17 

11  40  17.97 

8.977 

2    8     1.5 

58.14 

5  39.09 

0.879 

11  45  57.06 

Thur. 

18 

11  43  5a44 

8.979 

1  44  45.0 

58.24 

6    0.17 

0.877 

11  49  53.61 

Frid. 

19 

11  47  28.94 

o.9w0 

1  21  26.1 

58.34 

6  21.22 

0.876 

11  53  50.16 

Sat. 

20 

11  51     4.50 

8.982 

0  58    5.1 

68.41 

6  42.21 

0.873 

11  57  46.71 

Sun. 

21 

11  54  40.13 

8.986 

0  34  42.4 

68.47 

7    3.14 

0.870 

12     1  43.27 

Mon. 

22 

11  58  15.85 

8.991 

N.  0  11  18.4 

68.52 

7  23.97 

0.865 

12    5  39.82 

Tues. 

23 

12     1  51.69 

8.996 

S.   0  12    6.5 

58.56 

7  44.68 

0.860 

12    9  36.37 

Wed. 

24 

12    5  27.66 

9.002 

0  35  32J2 

68.57 

8    5.27 

0.854 

12  13  32.93 

Thur. 

25 

12    9    3.77 

9.009 

0  58  58.0 

68.57 

8  25.71 

0.847 

12  17  29.48 

Frid. 

26 

12  12  40.04 

9.016 

1  22  23.7 

68.56 

8  45.99 

0.840 

12  21  26.03 

Sat 

27 

12  16  16.47 

9.023 

1  45  48.7 

58.53 

9    6.12 

0.833 

12  25  22.59 

Sun. 

28 

12  19  53.11 

9.032 

2    9  12.8 

68.48 

9  26.03 

0.824 

12  29  19.14 

Mon. 

29 

12  23  29.97 

9.041 

2  32  35.8 

58.43 

9  45.72 

0.815 

12  33  15.69 

Tues. 

30 

12  27    7.07 

9.051 

2  65  57.2 

68.35 

10    5.18 

0.806 

12  37  12.25 

Wed. 

81 

12  30  44.43 

9^062 

S.   3  19  16.6 

68.25 

10  24.37 

0.794 

12  41    8.80 

JTora.-: 

Che  SemiaUoietar  fiirHea 

oHooniiu 

isr  be  aammiediUe  same  M  tiu 

ftt  for  Apparent  Koott. 

Dtftibtrl  hour. 
+9»,8565 
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III. 


AT  GREENWICH  MEAN  NOON. 

. 

1 

1 
•s 

1 

1 

2 
3 

1 

1 

244 
245 
246 

t 

FHE  SUN'S 

Logaxltliin 

of  the 

Badins  Vector 

of  the 

Berth. 

DiiT.  for 
Ihovr. 

liMB  Time 

of 
SldeiealOh. 

IVw  LONGITUDE. 

IHff.  for 
Ihour. 

LATITUDZ. 

7i 

X' 

O          /           // 

159  4  37.1 

160  2  45.2 

161  0  54.8 

1 

4  15.4 
2  23.4 
0  33.0 

145.30 
145.36 
145.42 

-0.46 
0.55 
0.61 

0.0036976 
.0035887 
.0034792 

-45.1 
45.4 
45.7 

h     m      B 

13  14  67JJ1 
13  11     L30 
13    7     6.39 

4 
5 
6 

247 

248 
249 

161  59    5.9 

162  57  18.6 

163  55  33.0 

58  43.9 
56  56.5 
55  10.8 

145.49 
145.56 
145.63 

0.63 
0.62 
0.58 

.0033691 
.0032584 
.0031472 

46.0 
46.2 
46.4 

13    3    9.48 
12  69  13.57 
12  65  17.66 

7 
8 
9 

250 
251 
252 

164  53  49.1 

165  52    7.0 

166  50  26.9 

53  26.8 
51  44.5 
50    4.3 

145.71 
145.79 
145.87 

0.52 
0.42 
0.32 

.0030357 
.0029238 
.0028116 

46.5 
46.7 
46.8 

12  51  21.76 
12  47  25.86 
12  43  29.95 

10 
11 
12 

253 
254 
255 

167  48  48.8 

168  47  12.7 

169  45  38.6 

48  26.1 
46  49.9 
46  15.7 

145.95 
146.04 
146.12 

0.19 
-0.06 
+0.08 

.0026991 
.0025862 
.0024729 

46.9 
47.1 
47.3 

12  39  34.03 
12  36  38.12 
12  31  42.22 

13 
14 
15 

256 
257 

258 

170  44    6.6 

171  42  36.9 

172  41     9.4 

43  43.6 
42  13.8 
40  46.2 

146.21 
146.30 
146.40 

0.21 
0.33 
0.43 

.0023590 
.0022446 
.0021293 

47.6 
47.9 

48.2 

12  27  46.31 
12  23  50.40 
12  19  64.49 

16 
17 

18 

259 
260 
261 

173  39  44.1 

174  38  21.1 

175  37    0.1 

39  20.8 
37  67.7 
36  36.5 

146.49 
146.58 
146.67 

0.61 
0.66 
0.58 

.0020132 
.0018962 
.0017780 

48.6 
49.0 
49.4 

12  16  68.68 
12  12    2.67 
12    8    6.76 

19 
20 
21 

262 
263 
264 

176  35  41.3 

177  34  24.5 

178  33    9.8 

35  17.6 
34    0.7 
32  45.9 

146.76 
146.85 
146.93 

0.66 
0.51 
0.44 

.0016590 
.0015389 
.0014177 

49.9 
50.3 
50.7 

12    4  10.85 
12    0  14.95 
11  66  19.06 

22 
23 
24 

265 
266 
267 

179  31  67.0 

180  30  46.2 

181  29  37.3 

31  33.0 
30  22.1 
29  13.1 

147.01 
147.09 
147.17 

0.34 

0.23 

+0.11 

.0012954 
.0011720 
.0010477 

51.1 
51.5 
51.9 

11  62  2ai4 
11  48  27.23 
11  44  31.33 

25 
26 
27 

268 
269 
270 

182  28  30.3 

183  27  25.1 

184  26  21.6 

28    6.0 
27    0.7 
25  57.1 

147.24 
147.33 
147.39 

-0.02 
0.15 
0.26 

.0009226 
.0007966 
.0006700 

52.2 
52.5 
52.8 

11  40  86.42 
11  86  89.51 
11  82  43.60 

28 
29 
30 

271 
272 
273 

185  25  19.9 

186  24  20.0 

187  23  21.8 

24  65.2 
23  65.2 
22  66.9 

147.47 
147.54 
147.62 

0.37 
0.46 
0.62 

.0005429 
.0004155 
.0002880 

53.1 
53.1 
53.1 

11  28  47.70 
11  24  6L79 
11  20  65.88 

31 

274 

188  22  25.3 

22    0.3 

147.69 

-0.66 

0.0001606 

•-53.1 

11  16  69.96 

Ifon;  A  00 

mqionds  to  the  imu 

B  equinox  of  i 

he  date,  A' 

tothewMOti 

ei|iiinox  of  Jen 

DtfyOd. 

IM£E:  Ibr  1  hour. 
— 9».8296 
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■ 

GREENWICH  MEAN  TIME. 

* 

THE  MOON'S 

O 

1 

2 
3 

SEMIDIAMETER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

AOE. 

Noon. 

Midnight. 

Noon. 

Diff.  for 
Ihour. 

Midnight. 

Diff.  for 
1  hour. 

Bifi:  for 
Ihoor. 

Noon. 

1       // 

15  48.5 

16  4.1 
16  19.1 

15  56.3 

16  11.8 
16  25.9 

57  54.6 

58  51.7 

59  46.9 

+2!35 
2.38 

2.18 

58  23'l 

59  19.9 

60  12.0 

+2.39 
2.31 
1.99 

h     m 

7  13.9 

8  14.7 

9  16.8 

m 
2.48 

2.58 

2.58 

d 

9.4 
10.4 
11.4 

4 
5 

6 

16  32.0 
16  41.4 
16  46.0 

16  37.2 
16  44.4 
16  46.3 

60  34.4 

61  8.9 
61  25.8 

1.74 

1.10 

+0.29 

60  53.6 

61  19.8 
61  26.8 

1.45 
+0.71 
-0.13 

10  17.9 

11  16.3 

12  11.7 

2.49 
2.37 
2.25 

12.4 
13.4 
14.4 

7 
8 
9 

16  45.2 
16  39.0 
16  28.2 

16  42.7 
16  34.1 
16  21.6 

61  22.7 
60  59.8 
60  20.5 

-0.55 
1.32 
1.92 

61  13.6 
60  41.9 
59  56.1 

0.95 
1.65 
2.13 

13    4.6 

13  56.0 

14  47.1 

2.16 
2.13 
2.14 

15.4 
16.4 
17.4 

10 

11 
12 

16  14.4 
15  59.0 
15  43.4 

16    6.8 
15  51.1 
15  35.9 

59  29.5 
58  32.8 
57  35.6 

2.28 
2.41 
2.33 

59     1.5 
58    4.0 
57    8.1 

2.37 
2.39 
2.23 

,  15  38.9 

16  31.9 

17  26.1 

2.18 
2.24 
2.28 

18.4 
19.4 
20.4 

13 
14 
15 

15  28.8 
15  15.9 
15    5.2 

15  22.1 
15  10.3 
15    0.7 

56  42.0 
55  54.9 
55  15.5 

2.11 
1.81 
1.47 

56  17.6 
55  34.2 
54  58.9 

1.97 
1.64 
1.30 

18  20.9 

19  15.0 

20  7.3 

2.28 
2.23 
2.13 

21.4 
22.4 
23.4 

16 
17 

18 

14  56.7 
14  50.5 
14  46.4 

14  53.3 
14  48.2 
14  45.0 

54  44.4 
54  21.5 
54    6.3 

1.12 
0.79 
0.48 

54  32.0 
54  13.0 
54     1.4 

0.95 

0.63 
0.34 

20  57.0 

21  43.6 

22  27.5 

2.01 
1.88 
1.77 

24.4 
25.4 
26.4 

19 
20 
21 

14  44.1 
14  43.7 

14  44.7 

14  43.7 
14  44.0 
14  45.7 

53  58.1 

53  56.3 

54  0.0 

-0.20 

+0.05 

0.26 

53  56.5 

53  57.5 

54  3.8 

-0.07 

+0.16 

0.37 

23    9.1 
23  49.2 

6 

1.69 
1.65 

27.4 
28.4 
29.4 

22 
23 
24 

14  47.1 
14  50.9 
14  56.0 

14  48.8 
14  53.3 
14  59.1 

54    8.9 
54  22.7 
54  41.8 

0.47 
0.68 
0.91 

54  15.2 
54  31.6 
54  53.3 

0.58 
0.79 
1.02 

0  28.7 

1  8.5 
1  49.6 

1.64 
1.68 
1.76 

0.8 
1.8 
2.8 

25 

26 
27 

15    2.7 
15  10.9 
15  20.8 

15    6.6 
15  15.7 
15  26.3 

55    6.3 

55  36.5 

56  12.6 

1.14 
1.38 
1.62 

55  20.7 

55  53.8 

56  32.8 

1.26 
1.50 
1.74 

2  33.1 

3  19.8 

4  10.4 

1.87 
2.03 
2.20 

3.8 

4.8 
5.8 

28 
29 
30 

15  32.1 
15  44.8 
15  58.3 

15  38.3 

15  51.5 

16  5.1 

56  54.4 

57  41.0 

58  30.5 

1.85 
2.02 
2.09 

57  17.2 

58  5.5 
58  55.6 

1.94 
2.07 
2.07 

5  5.0 

6  2.9 

7  2.6 

2.36 
2.46 
2.49 

6.8 

7.8 
8.8 

31 

16  11.8 

16  18.2 

59  20.1 

+2.01 

59  43.7 

+1.90 

8    2.1 

2.45 

9.8 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  ABcension. 

Dlff. 
forlm. 

Declination. 

Diff. 
forlm. 

Hour. 

Right  AjBoenaion. 

Diff. 
forlm. 

Dedinatioii. 

DifEl 
forlm. 

MO 

iNDA": 

ir  1. 

WEDNESDAY  3. 

h    m     8 

s 

O        t          II 

«i 

b     m      8 

8 

0          /         «/ 

// 

0 

17  39  43^ 

9.5003 

S.26  29  27.6 

3.538 

0 

19  44  33.72 

iJMBl 

s.25  58  32.3 

5.066 

1 

17  42  14.07 

9.5003 

26  32  55.1 

3.378 

1 

19  47  12.59 

9UM76 

25  53  22.7 

5JB4 

2 

17  44  44.62 

9.5131 

26  36  13.0 

3.918 

2 

19  49  51.43 

9UM70 

25  48    1.8 

5.441 

8 

17  47  15.52 

3.5179 

26  39  21.3 

3.057 

3 

19  52  30.23 

9.6463 

25  42  29.7 

5jm 

4 

17  49  46.77 

9.5336 

26  42  19.8 

9.894 

4 

19  55    8.98 

9.6454 

25  36  46.5 

5.814 

5 

17  52  18.36 

9.')993 

26  45    8.5 

9.799 

5 

19  57  47.67 

9.6443 

25  30  52.1 

6UW0 

6 

17  54  50.28 

9.5348 

26  47  47.3 

9.564 

6 

20    0  26.29 

9.6431 

25  24  46.5 

6.185 

7 

17  57  22.53 

9J>403 

26  50  lai 

9.398 

7 

20    3    4.84 

9.6418 

25  18  29.8 

0.370 

8 

17  59  55.1] 

9.5456 

26  52  35.0 

9.331 

8 

20    5  4a31 

fiJMM 

25  12    2.1 

0.554 

9 

18    2  28.00 

9.5508 

26  54  43.8 

9.003 

9 

20    8  21.69 

9.6388 

25    5  2^3 

0.738 

10 

18    5    1.20 

9.5559 

26  56  42.4 

1.893 

10 

20  10  59.96 

9UO70 

24  58  33.5 

6.091 

11 

18    7  34.70 

9.5608 

26  58  30.8 

1.793 

11 

20  13  38.12 

9.6351 

24  51  32.7 

7.104 

12 

18  10    8.50 

9.5656 

27    0    9.0 

l..^50 

12 

20  16  16.17 

9.6331 

24  44  21.0 

7.986 

13 

18  12  42.59 

9.5704 

27    1  36.8 

1.377 

13 

20  18  54.09 

9.6310 

24  36  58.5 

7.406 

14 

18  15  16.95 

9.6751 

27    2  54.2 

1.903 

14 

20  21  31.89 

9.6988 

24  29  25.1 

7J646 

15 

18  17  51.59 

9.5796 

27    4    1.2 

1.099 

15 

20  24    9.55 

9UB64 

24  21  40.9 

7jeas 

16 

18  20  26.50 

9.5840 

27    4  57.7 

0.854 

16 

20  26  47.06 

9.0939 

24  13  46.0 

8JKM 

17 

18  23    1.67 

9.5883 

27    5  43.6 

0.677 

17 

20  29  24.42 

9.6913 

24    5  40.4 

&189 

18 

18  25  37.08 

9.5933 

27    6  18.9 

0.499 

18 

20  32    1.62 

9.6186 

23  57  24.2 

8.358 

19 

18  28  12.74 

9.5963 

27    6  43.5 

0.391 

19 

20  34  38.65 

9.6158 

23  48  57.4 

6.534 

20 

18  30  48.63 

9.6001 

27    6  57.4 

-0.141 

20 

20  37  15.51 

9JS179 

23  40  20.1 

8.708 

21 

18  33  24.75 

9.6038 

27    7    0.6 

•H)U»8 

21 

20  39  52.19 

9UXI08 

23  31  32.4 

8U)89 

22 

18  36    1.09 

9.6074 

27    6  52.9 

OiU9 

22 

20  42  28.68 

9UI066 

23  22  34.3 

9U)54 

23 

18  38  37.64 

9.6108 

S.27    6  34.3 

0.401 

23 

20  45    4.98 

9.0094 

S.23  13  25.9 

9.9B 

TUJ 

ESDA 

Y  2. 

• 

THU 

ESDA 

T  4. 

0 

18  41  14.39 

9.6141 

S.27    6    4.8 

0.683 

0 

20  47  41.09 

9.6001 

S.23    4    7.3 

9JSK 

1 

18  43  51.33 

9.6173 

27    5  24.4 

0.765 

1 

20  50  16.99 

9.5966 

22  54  38.5 

9.505 

2 

18  46  28.46 

9.6903 

27    4  33.0 

0JM8 

2 

20  52  52.68 

9.5931 

22  44  59.5 

9.733 

3 

18  49    5.77 

futm 

27    3  30.6 

1.139 

3 

20  55  28.16 

9.5896 

22  35  10.6 

9.900 

4 

18  51  43.24 

9.6950 

27    2  17.1 

1.317 

4 

20  58    3.42 

9.5858 

22  25  11.7 

10/W5 

5 

18  54  20.87 

9.0984 

27    0  52.5 

1.509 

5 

21    0  38.45 

9.58B0 

22  15    2.9 

10.9» 

6 

18  56  58.65 

9.6308 

26  59  16.8 

1.688 

6 

21    3  ia26 

9.5789 

22    4  44.4 

10J91 

7 

18  59  36.57 

9.6331 

26  57  29.9 

1.874 

7 

21    5  47.83 

9.5743 

21  54  16.2 

10.658 

8 

19    2  14.62 

9.6359 

26  55  31.9 

94)60 

8 

21    8  22.17 

3.5703 

21  43  38.4 

10.719 

9 

19    4  52.79 

9^071 

26  53  22.7 

9J947 

9 

21  10  56.26 

9JMNB 

21  32  51.0 

10.870 

10 

19    7  31.07 

9.6389 

26  51    2.3 

9.434 

10 

21  13  30.11 

9.5090 

21  21  54.2 

UJ» 

11 

19  10    9.46 

9.6406 

26  48  30.6 

9.699 

11 

21  16    3.71 

9.5578 

21  10  48.0 

11.180 

12 

19  12  47.94 

9.6491 

26  45  47.7 

9.809 

12 

21  18  37.05 

9.5535 

20  59  32.6 

11.334 

13 

19  15  26.51 

9.6434 

26  42  53.5 

9.907 

13 

21  21  10.14 

9.5409 

20  48    8.0 

11.486 

14 

19  18    5.15 

9.6446 

26  39  48.1 

3.185 

14 

21  23  42.96 

9.5448 

20  36  34.3 

11.636 

15 

19  20  43.86 

9.6456 

26  36  31.4 

3.373 

15 

21  26  15.52 

9.5404 

20  24  51.7 

11.784 

16 

19  23  22.62 

9.6465 

26  33    a3 

3.561 

16 

21  28  47.81 

9.5390 

20  13    OJl 

11.9S1 

17 

19  26    1.43 

9.6473 

26  29  23.9 

3.750 

17 

21  31  19.83 

9.5314 

20    0  59.9 

19j077 

18 

19  28  40.29 

9.6470 

26  25  33.3 

3.938 

18 

21  33  51.58 

9.5906 

19  48  51.0 

i%aai 

19 

19  31  19.18 

9.6463 

26  21  31.4 

4.197 

19 

21  36  23.05 

9.5992 

19  36  33.5 

19..'ffi3 

20 

19  33  58.08 

9.64^ 

26  17  18.1 

4.315 

20 

21  38  54.25 

93176 

19  24    7.5 

19Ji03 

21 

19  ;16  36.99 

9.6486 

26  12  53.5 

4.503 

21 

21  41  25.17 

9.5199 

19  11  33^2 

13.641 

22 

19  39  15.91 

9.64^6 

26    8  17.7 

4.691 

22 

21  43  55.80 

9.6083 

18  58  50.6 

19.777 

23 

19  41  54.82 

3.6484 

26    3  30.6 

4.878 

23 

21  46  26.15 

9.5095 

18  45  59.9 

19.919 

24 

19  44  83.72 

3.6481 

S.25  58  32.3 

5.066 

24 

21  48  56.22 

9.4987 

S.18  33    1.2 

13.045 

J 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Homr. 

Bight  AfloenaiafiL 

DiA 
forlm. 

PftfUnittlMi 

Dift 
forlm. 

Hour. 

Bight  AMenakm. 

Diff. 
forlm. 

Diff. 
forlm. 

^l^^#^#BaA^HWBHMBMa 

FI 

UDAl 

r  5. 

SUNDAY  7. 

h    m     8 

S 

_         o        /        // 

// 

h    in     8 

8 

0         t          If 

11 

0 

21  48  5022 

9.4887 

S.18  33    1J2 

13.045 

0 

23  43  33.82 

9J»05 

S.  6  11  56.5 

17X93 

] 

21  51  2aoo 

9.4999 

18  19  54.6 

13.176 

1 

23  45  51.15 

93873 

5  54  54.2 

17.053 

2 

21  53  55.49 

9.4ti99 

18    6  40.1 

13.305 

2 

23  48    8.29 

93849 

5  37  50.1 

17381 

3 

21  56  24.70 

9.4844 

17  53  17.9 

13.433 

3 

23  50  25^25 

93819 

5  20  44.3 

17.108 

4 

21  58  53.62 

9.4796 

17  39  48.2 

13.559 

4 

23  52  42.03 

93789 

5    3  37.1 

17.139 

5 

22    1  22.25 

9.4747 

17  26  11.0 

i3jm 

5 

23  54  58.63 

93753 

4  46  28.5 

17.154 

6 

22    3  50.59 

9.4689 

17  12  26.4 

13.803 

6 

23  57  15.06 

9.9795 

4  29  18.6 

17.174 

7 

22    6  18.63 

9«4660 

16  58  34.6 

13.993 

7 

23  59  31.32 

93697 

4  12    7.5 

17.193 

8 

22    8  46.39 

9.4609 

16  44  35.7 

14.041 

8 

0    1  47.42 

93670 

3  54  55.4 

17309 

9 

22  11  13.86 

9.4554 

16  30  29.8 

14.156 

9 

0    4    3.36 

93643 

3  37  42.4 

17393 

10 

22  13  41.04 

9.4506 

16  16  17.0 

14.969 

10 

0    6  19.14 

93617 

3  20  28.6 

17335 

11 

22  16    7.93 

9.4458 

16    1  57.5 

14.381 

11 

0    8  34.77 

93503 

3    3  14.2 

17344 

12 

22  18  34.53 

9.4410 

15  47  31.3 

14.491 

12 

0  10  50.26 

93570 

2  45  59.3 

17359 

13 

22  21    0.84 

9.4361 

15  32  58.6 

14.598 

13 

0  13    5.61 

93547 

2  28  44.0 

17358 

14 

22  23  2a86 

9.4313 

15  18  19.5 

14.703 

14 

0  15  20.82 

93S64 

2  11  28.3 

17369 

15 

22  25  52.59 

9.4965 

15    3  34.2 

14.807 

15 

0  17  35.90 

93509 

1  54  12.5 

17.963 

16 

22  28  18.04 

9.49J8 

14  48  42.7 

14.009 

16 

0  19  50.84 

93481 

1  36  56.7 

17363 

17 

22  30  43.21 

9.417J 

14  33  45.2 

15.008 

17 

0  22    5.66 

9.9460 

1  19  41.0 

17361 

18 

22  33    8.09 

9.4194 

14  18  41.8 

15.105 

18 

0  24  20.36 

93440 

1    2  25.4 

17357 

19 

22  35  32.69 

9.4077 

14    3  32.6 

15J900 

19 

0  26  34.95 

93499 

0  45  10.1 

17351 

20 

22  37  57.01 

9.4030 

13  48  17.8 

15JS03 

20 

0  28  49.42 

93404 

0  27  55.3 

17343 

21 

22  40  21.05 

9.3884 

13  32  57.5 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  BIGHT  ASCENSION  AND  DECLINATION. 
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GREENWICH  MEAN  TIME. 
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Bight  AfloendoiL 

DIff. 
forlm. 

DeoUntttton. 

Dilt 
forlm. 

THC 

RSDi! 

lY25. 

SATURDAY  S7. 

• 

h    m     B 

8 

O        .         // 

II 

h    m     8 

8 

O         1           II 

II 

0 

14  45  58.73 

1.9673 

S.15  52  59.6 

11.769 

0 

16  26  59.40 

9.9534 

S.23  48  35.2 

7US09 

1 

14  47  56.91 

1.9733 

16    4  43.5 

11.709 

1 

16  29  14.80 

9.9596 

23  56    7.8 

7.485 

2 

14  49  55.40 

1.9774 

16  16  23.8 

11.641 

2 

16  31  30.58 

9JI663 

24    3  33.4 

7J67 

3 

14  51  54.19 

1J)835 

16  28    0.4 

11.579 

3 

16  33  46.75 

9.9797 

24  10  51.9 

7.948 

4 

14  53  53.30 

1.9877 

16  39  33.3 

11.516 

4 

16  36    3.30 

9J2791 

24  18    a2 

7.198 

5 

14  55  52.72 

1.9999 

16  51    2.4 

11.459 

5 

16  38  20.24 

9.9854 

24  25    7J2 

•».007 

6 

14  57  52.45 

1.9989 

17    2  27.5 

11.386 

6 

16  40  37.55 

9.9918 

24  32    4.0 

6.884 

7 

14  59  52.50 

9.0036 

17  13  48.7 

11.390 

7 

16  42  55.24 

9.9961 

24  38  53.4 

6.760 

8 

15    1  52.88 

9.0090 

17  25    5.9 

11.953 

8 

16  45  13.32 

9.3044 

24  45  35.2 

6.635 

9 

15    3  53.58 

9.0144 

17  36  19.0 

11.184 

9 

16  47  31.77 

9.3107 

24  52    9.5 

6.506 

10 

15    5  54.61 

9.0199 

17  47  28.0 

11.114 

10 

16  49  50.60 

9.9169 

24  58  36.2 

6.380 

11 

15    7  55.97 

9.0954 

17  58  32.8 

11.044 

11 

16  52    9.80 

9.3931 

25    4  55.2 

6.959 

12 

15    9  57.66 

9.0310 

18    9  33.3 

10.979 

12 

16  54  29.37 

9.3993 

25  11    6.5 

6.19^ 

13 

15  11  59.69 

9.0367 

18  20  29.4 

10.699 

13 

16  56  49.32 

9.3355 

25  17    9.9 

bMl 

14 

15  14    2.06 

9.0494 

18  31  21.2 

10.895 

14 

16  59    9.63 

9.3416 

25  23    5.4 

5.850 

15 

15  16    4.7.7 

9.0481 

18  42    8.5 

10.751 

15 

17    130.31 

9.3477 

25  28  52.9 

5.795 

16 

15  18    7.83 

9.0536 

18  52  51.3 

10.675 

16 

17    3  51.35 

9m1537 

25  34  32.4 

5.S90 

17 

15  20  11.23 

9.0506 

19    3  29.5 

10.597 

17 

17    6  12.75 

9.3597 

25  40    3.7 

5.453 

18 

15  22  14.98 

&UW54 

19  14    2.9 

10.518 

18 

17    8  34.51 

9.3657 

25  45  26.8 

5..115 

19 

15  24  19.08 

9.0713 

19  24  31.6 

10.438 

19 

17  10  5a63 

9.3716 

25  50  41.6 

5.177 

20 

15  26  23.54 

9.0772 

19  34  55.5 

10«T57 

20 

17  13  19.10 

9.3774 

25  55  48.1 

5008 

21 

15  28  28.35 

9.0839 

19  45  14.5 

10.975 

21 

17  15  41.92 

9.3839 

26    0  46.2 

4.897 

22 

15  30  33.53 

9.0899 

19  55  28.5 

10.199 

22 

17  18    5.08 

9.3880 

26    5  35.8 

4.755 

23 

15  32  39.07 

9.0963 

S.20    5  37.4 

10.167 

23 

17  20  28.58 

9.3946 

S.26  10  16.9 

4^13 

FR 

IDAY 

26. 

SU] 

^DAY 

'  28. 

0 

15  34  44.97 

9.1014 

S.20  15  41.3 

10.091 

0 

17  22  52.431 

9.4009 

S.26  14  49.31 

4.469 

1 

15  36  51.24 

9.1075 

20  25  40.0 

9J»5 

1 

17  25  16.61 

9.4058 

26  19  13.0 

4.393 

2 

15  38  57.87 

9.1136 

20  35  33.5 

9.847 

2 

17  27  41.13 

9.41J3 

26  23  28.0 

4.176 

3 

15  41    4.87 

»  9.1198 

20  45  21.7 

9.758 

3 

17  30    5.98 

9.4167 

26  27  34.2 

4.038 

4 

15  43  12.24 

9.1960 

20  55    4.4 

9.667 

4 

17  32  31.14 

9.4990 

26  31  31.4 

3.879 

5 

15  45  19.98 

9.1399 

21    4  41.7 

%ATh 

5 

17  34  56.62 

9.4973 

26  35  19.7 

3.730 

6 

15  47  28.10 

9.1384 

21  14  13.4 

9.483 

6 

17  37  22.42 

9.4396 

26  38  59.0 

3.580 

7 

15  49  3a59 

9.1447 

21  23  39.5 

9.388 

7 

17  39  48.53 

9.4377 

26  42  29.2 

3.498 

8 

15  51  45.46 

9.1510 

21  33    0.0 

9.993 

8 

17  42  14.94 

9.4498 

26  45  50.3 

3J975 

9 

15  53  54.71 

9.1573 

21  42  14.7 

9.197 

9 

17  44  41.66 

9.4477 

26  49    2.2 

3.191 

10 

15  56    4.33 

9.1636 

21  51  23.6 

9.100 

10 

17  47    8.67 

9.4596 

26  52    4.8 

84166 

11 

15  58  14.34 

9.1700 

22    0  26.6 

9.001 

11 

17  49  35.97 

9.4574 

26  54  58.1 

9.810 

12 

16    0  24.73 

9.1764 

22    9  23.7 

8.901 

12 

17  52    3.56 

9.4691 

26  57  42.0 

9.653 

13 

16    2  35.50 

9.1898 

22  18  14.7 

8.799 

13 

17  54  31.43 

9.4668 

27    0  16.4 

9.485 

14 

16    4  46.66 

9.1891 

22  26  59.6 

8.696 

14 

17  56  59.57 

9.4714 

27    2  41.4 

9.336 

15 

16    6  58.20 

9.1965 

22  35  38.3 

8.599 

15 

17  59  27.98 

9.4758 

27    4  56.8 

3.177 

16 

16    9  10.12 

9.9019 

22  44  10.7 

8.487 

16 

]8    1  56.66 

9.4801 

27    7    2.6 

3.017 

17 

16  11  22.43 

9.9083 

22  52  36.7 

8.381 

17 

18    4  25.59 

9.4843 

27    8  58.8 

1.855 

18 

16  13  35.12 

9.9147 

23    0  56.4 

8.973 

18 

18    6  54.77 

9.4884 

27  10  45.2 

1J009 

19 

16  15  48.20 

9.9919 

23    9    9.6 

8.164 

19 

18    9  24.20 

9.4995 

27  12  21.9 

1.S99 

20 

16  18    1.67 

9.9976 

23  17  16.1 

8.054 

20 

18  11  53.87 

9.4965 

27  13  48.7 

1.365 

21 

16  20  15.52 

9.9341 

23  25  16.0 

7.943 

21 

18  14  23,77 

9.5003 

27  15    5.7 

1J901 

22 

16  22  29.76 

9.9406 

23  33    9.2 

7.831 

22 

18  16  53.90 

9.5040 

27  16  12.8 

1.096 

23 

16  24  44.39 

9.9470 

23  40  55.6 

7.717 

23 

18  19  24.25 

9.5076 

27  17    9.9 

0.869 

24 

16  26  59.40 

9.9534 

S.23  48  35.2 

7.609 

24 

18  21  54.81 

9.5111 

S.27  17  57.1 

0.709 

XII. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

I 

Hoar. 

Bi^t  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  mJ 

Hoot. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

MONDAl 

r  29. 

TUESDAY  30. 

li     111     sis 

■O         t           II 

u 

li     m      s 

s 

—  ^  o       '       'f 

// 

0 

18  21  54.81 

S.5111 

S.27  17  57.1 

0.703 

0 

19  22  54.16 

9.5595 

s.26  45  18.7 

3.459 

1 

16  24  25.58 

2.5145 

27  18  34.2 

0.534 

I 

19  25  27.74 

9.5509 

26  41  45.8 

3.636 

2 

18  26  56.55 

S.5178 

27  19    1.2 

0.366 

2 

19  28    1.35 

9.5609 

26  38    2.4 

3.813 

3 

18  29  27.72 

9.5310 

27  19  18.1 

0.197 

3 

19  30  34.97 

2.5605 

26  34    8.4 

34)80 

4 

18  31  59.07 

9.5340 

27  19  24.8 

-0.027 

4 

19  33    8.61 

9.5606 

26  30    3.7 

4.166 

5 

18  34  30.60 

9.5969 

27  19  21.3 

•fO.143 

5 

19  35  42.25 

9.5606 

26  25  48.5 

4.342 

6 

18  37    2.30 

9.5997 

27  19    7.6 

0.314 

6 

19  38  15.88 

9.5605 

26  21  22.7 

4.518 

7 

18  39  34.16 

9.5394 

27  18  43.6 

0.486 

7 

19  40  49.50 

9.5609 

26  16  46.3 

4.694 

8 

18  42    6.19 

9.5350 

27  18    9.3 

0US58 

8 

19  43  23.10 

9.5598 

26  11  59.4 

4.871 

9 

18  44  38.37 

2.5375 

27  17  24.6 

0.831 

9 

19  45  56.67 

9.5599 

26    7    1.9 

5.047 

10 

18  47  10.69 

9.5399 

27  16  29.6 

1.004 

10 

19  48  30.21 

2.5587 

26    1  53.8 

5.233 

11 

18  49  43.15 

9.5491 

27  15  24.2 

1.177 

11 

19  51    3.71 

2.5579 

25  56  35.2 

5.398 

12 

18  52  15.74 

9.5449 

27  14    8.4 

1.351 

12 

19  53  37.16 

2.5570 

25  51    6.1 

5.573 

13 

18  54  48.45 

9.5469 

27  12  42.1 

1.595 

13 

19  56  10.55 

2.5561 

25  45  26.5 

5.747 

14 

18  57  21.28 

9.5480 

27  11    5.4 

1.700 

14 

19  58  43.89 

2.5550 

25  39  36.5 

5.991 

15 

18  59  54.21 

9.5497 

27    9  18.2 

1.875 

15 

20    1  17.16 

2.5538 

25  33  36.0 

6.095 

16 

19    2  27.24 

9.5513 

2r    7  20.4 

9U)50 

16 

20    3  50.35 

2.5595 

25  27  25.1 

6.9G9 

17 

19    5    0-36 

9.5598 

27    5  12.1 

9.995 

17 

20    6  23.46 

2.5512 

25  21    3.8 

6.442 

18 

19    7  33.57 

9.5541 

27    2  53.4 

9.401 

18 

20    8  56.49 

2.5497 

25  14  32.1 

6.614 

19 

19  10    6.86 

9.5553 

27    0  24.1 

9.577 

19 

20  11  29.42 

2.5480 

25    7  50.1 

6.786 

20 

19  12  40J21 

9.5564 

26  57  44.1 

9.753 

20 

20  14    2.25 

2.5463 

25    0  57.8 

6.957 

21 

19  15  13.62 

9.5573 

26  54  53.6 

2.029 

21 

20  16  34.98 

2.5446 

24  53  55J2 

7.128 

22 

19  17  47.09 

9.5589 

26  51  52.6 

3.105 

22 

20  19    7.60 

2.5427 

24  46  42.4 

7.S08 

23 

19  20  20.61 

9.5589 

26  48  41.0 

3.S89 

23 

20  21  40.10 

2.5407 

24  39  19.4 

7.463 

24 

19  22  54.16 

9.5595 

S.26  45  18.7 

3.459 

24 

20  24  12.48 

9.53861 

S.24  31  46.3 

7.637 

• 

• 

PHASES  OF  THI 

3  MOON. 

O  FuUM 

bon, 

...      6 

1         h 
9 

m 

9.2 

C  LastQ 

uarter, 

...     13 

3 

40.8 

#  New  IV 

[OOQ, 

...    21 

5 

51.1 

• 

3)  Firsts 

Quarter, 

...    29 

2 

56.1 

C  Perigee 

B, -- 

d 

6 

h 

8.3 

19 

19.7 

^fc   ^ 

-  r^o^ 

M)          ••••••• 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

2 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

nib. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

1 

PoeiUon. 

■ 

Diflf. 

O          1         II 

107  55  37 

Diff. 

Difll 

Diff. 

Sun 

W. 

O           1         // 

106  21  47 

9699 

9809 

O          /        // 

109  29  53 

8790 

Oil' 

111    4  34 

8771 

Spica 
Mars 

W. 

63  19  28 

9504 

65    0  36 

9485 

66  42  10 

8467 

68  24  10 

9448 

W. 

23  59  39 

9685 

25  36  25 

9676 

27  13  37 

8657 

28  51  15 

9638 

Saturn 

E. 

31  24  17 

9594 

29  43  37 

8513 

28    2  40 

8499 

26  21  26 

3489 

a  Aquilae 

E. 

46  18  59 

4549 

45  15  50 

4660 

44  14  17 

4787 

43  14  30 

4896 

Fomalhaut 

E. 

67    6    0 

9701 

65  29  22 

9689 

63  52  27 

8677 

62  15  16 

9666 

a  Pegasi 

E. 

87  31  20 

8809 

85  58  22 

8659 

84  25    2 

8836 

82  51  21 

8831 

2 

Sun 

w: 

119    4  22 

9674 

120  41  37 

9655 

122  19  17 

8636 

123  57  23 

8618 

Spica 
Mars 

W. 

77    0  47 

9355 

78  45  26 

8337 

80  30  32 

8318 

82  16    5 

9300 

W. 

37    5  58 

9541 

38  46  14 

8598 

40  26  56 

8503 

42    8    5 

3485 

Antares 

W. 

31    6  41 

9361 

32  51  12 

8341 

34  36  12 

vem 

36  21  40 

8908 

Fomalhaut 

E. 

54    5  59 

9694 

52  27  36 

8619 

50  49    7 

8616 

49  10  34 

8615 

a  Pegasi 

E. 

74  58  15 

9755 

73  22  48 

8744 

71  47    6 

8734 

70  11  11 

8796 

a  Arietis 

E. 

116  58  21 

9441 

115  15  45 

8481 

113  32  40 

9401 

111  49    6 

8380 

3 

Spica 
Mars 

W. 

91  10  19 

9914 

92  58  25 

8197 

94  46  57 

8181 

96  35  53 

8166 

W. 

50  40  17 

9395 

52  23  59 

8378 

54    8    6 

8361 

55  52  37 

8344 

Antares 

W. 

45  15  52 

9919 

47    4    2 

8195 

48  52  37 

8178 

50  41  37 

8168 

Fomalhaut 

E. 

40  58  42 

9654 

39  21    0 

9674 

37  43  45 

8099 

36    7    4 

9798 

(t  Pe^si 

E. 

62    932 

9707 

60  33    2 

8708 

58  56  33 

8713 

57  20  10 

3780 

a  Anetis 

E. 

103    4  10 

9985 

101  17  49 

9868 

99  31    3 

9951 

97  43  51 

9335 

4 

Spica 

W. 

105  46  12 

9096 

107  37  19 

8089 

109  28  46 

9070 

111  20  31 

3059 

Mars 

W. 

64  40  55 

9S70 

66  27  39 

8357 

68  14  42 

8344 

70    2    4 

3331 

Antares 

W. 

59  52  32 

9088 

61  43  49 

8075 

63  35  26 

8063 

65  27  22 

31^ 

a  Pepasi 
a  Anetis 

E, 

49  22    3 

9608 

47  47  45 

8838 

46  14    7 

9876 

44  41  17 

9831 

E. 

88  42    3 

9161 

86  52  37 

8148 

85    2  53 

9137 

83  12  51 

S136 

5 

Mars 

W. 

79    3    8 

9181 

80  52    4 

8173 

82  41  12 

8167 

84  30  30 

8160 

Antares 

W. 

74  51  19 

9001 

76  44  51 

1994 

78  38  35 

1987 

80  32  30 

1081 

a  Aquilffi 

W. 

40  54  36 

4758 

41  54  47 

4541 

42  58    3 

.4350 

44    4  10 

4180 

Saturn 

W. 

26  55  37 

9043 

28  48    4 

8099 

30  40  53 

8017 

32  34    1 

8006 

a  Arietis 

E. 

73  58  50 

9083 

72    7  25 

9077 

70  15  51 

8orj 

68  24  10 

9068 

Aldebaran 

E. 

104  14  31 

B034 

102  21  50 

9095 

100  28  55 

8017 

98  35  48 

3011 

6 

Mars 

W. 

93  39    2 

9140 

95  29    0 

9139 

97  19    0 

8138 

99    9    1 

8138 

Antares 

W. 

90    4    7 

1068 

91  58  42 

1960 

93  53  20 

1950 

95  47  59 

1960 

a  Aquil® 

W. 

50  10  29 

3567 

51  29  39 

3481 

52  50  24 

3404 

54  12  36 

3335 

Saturn 

W. 

42    3    9 

1973 

43  57  26 

1969 

45  51  49 

1967 

47  46  15 

1967 

a  Arietis 

E. 

59    4  48 

9067 

57  12  58 

8070 

55  21  12 

9074 

53  29  33 

8081 

Aldebaran 

E. 

89    8    7 

1999 

87  14  20 

1990 

85  20  30 

1990 

83  26  40 

1990 

7 

Antares 

W. 

105  20  42 

1973 

107  14  59 

1977 

109    9    9 

1984 

111    3    9 

1991 

a  AquilsB 

w. 

61  20  58 

3069 

62  49  21 

3056 

64  18  24 

9087 

65  48    3 

9003 

Saturn 

W. 

57  18  20 

1975 

59  12  34 

1979 

61    6  42 

1984 

63    0  41 

1990 

Fomalhaut 

W. 

27    6  33 

9997 

28  38  18 

8683 

30  12  16 

9737 

31  48    7 

8666 

a  Arietis 

E. 

44  14  39 

8139 

42  24  39 

S15a 

40  35    5 

8176 

38  46    2 

8901 

Aldebaran 

E. 

73  58    6 

8006 

72    4  41 

8018 

70  11  25 

9018 

68  18  19 

8096 

8 

a  Aquilee 

W. 

73  22  25 

9939 

74  54    3 

9988 

76  25  46 

8935 

77  57  33 

8985 

Saturn 

W. 

72  27  52 

9039 

74  20  37 

8043 

76  13    5 

8053 

78    5  16 

9066 

Fomalhaut 

W. 

40    6  23 

3463 

41  48  28 

9443 

43  31    1 

S488 

45  13  56 

3416 

Aldebaran 

E. 

58  56  17 

9077 

57    4  43 

8090 

55  13  29 

8104 

53  22  36 

8118 

Pollux 

E. 

102  47  17 

S038 

100  54  32 

9048 

99    2    3 

S053 

97    9  52 

9065 

XIV. 


SEPTI^BBR, 


GREENWICH  MEAN  Ti 

LUNAR  DISTANCES. 

la 

SUr'aNuw 

P.L. 

P.L. 

1 

Midnight 

of 

XVt. 

PotfUOD 

Dur. 

IMff. 

Son 

W. 

ii^asf  40 

ant 

Ill  15'  l5 

am 

fc 

W. 

70    6  36 

71  49  29 

W. 

30  29  19 

Ml  a 

32    7  49 

SCM 

Satum 

E. 

S4  39  96 

s«so 

22  58  17 

M7S 

a  Aqutice 

E. 

42  16  38 

SOM 

41  30  53 

E. 

60  37  50 

ai&s 

59    0  10 

<I6« 

aPegMi 

E. 

81  17  31 

Moe 

79  43    1 

9799 

s 

Sdi. 

W. 

125  35  54 

BM 

127  14  50 

KW 

& 

W. 

84    a    4 

assa 

85  48  99 

W. 

43  49  40 

iM«g 

45  31  41 

9448 

Antares 

W. 

38    736 

ma 

39  54    0 

3KS 

Fomalhaut 

E. 

47  33    0 

B817 

45  53  38 

asi 

aA%ti^ 

E. 

68  35    6 

66  58  58 

E. 

no   S   3 

8381 

106  20  32 

8H1 

3 

E 

W. 

98  35  12 

aisi 

100  14  54 

9136 

1 

W. 

57  37  38 

loss 

59  23  50 

Aotarea 

w. 

53  31    2 

ai4S 

54  30  51 

Fomolhsut 

E. 

34  31    6 

32  56    3 

989S 

aPegaai 

E. 

55  43  57 

54    7  57 

am 

oAmtis 

E. 

95  56  15 

nis 

94    8  15 

S9H 

4 

fc 

W. 

113  13  34 

SMS 

115    4  53 

S038 

] 

w. 

71  4!*  45 

73  37  43 

9910 

AaioreB 

w. 

67  19  3f» 

OHO 

69  12    8 

aAXtia 

E. 

43    935 

41  38  39 

303S 

E. 

81  33  32 

aiie 

79  31  57 

sioe 

5 

Han. 

W. 

86  19  58 

9IU 

88    934 

9149 

AntaKB 

w. 

82  36  34 

84  20  47 

Q  Aquil«i 

w. 

45  13  55 

WIS 

46  24    7 

Saturn 

w. 

34  37  36 

36  21    5 

igee 

a  Arietis 

E. 

66  33  23 

sow 

64  40  30 

9064 

E. 

96  43  31 

BOOS 

94  49    5 

6 

Hare 

W. 

100  59    3 

fllM 

103  49    1 

9141 

Antares 

w. 

97  43  37 

IMO 

99  37  14 

1999 

a  Aquila 

w. 

55  36    7 

lOJt 

57    0  49 

Batum 

w. 

49  40  43 

19K 

51  35  10 

o  Arietia 

E. 

51  38    5 

aae» 

49  46  49 

9008 

Aldebaraii 

E. 

81  33  50 

im 

79  39    2 

l«»4 

7 

Antares 

W. 

113  56  58 

IS98 

114  50  36 

90oe 

a  AquilB 

W. 

Sf  18  12 

68  48  47 

99es 

Saturn 

W. 

64  54  31 

l»7 

66  48  10 

9001 

W. 

33  25  33 

sen 

3:>    4  18 

a  Arietis 

E. 

36  57  36 

aass 

35    950 

Aldebaran 

E. 

66  25  25 

KOS 

64  33  45 

S044 

9 

a  Aquile 

W. 

79  39  30 

xm 

81     1    4 

9931 

Batuni 

W. 

79  57    8 

81  48  41 

9091 

FonialhBut 

W. 

46  57    8 

48  40  32 

M03 

E. 

51  33    5 

9IM 

49  41  58 



Poilux 

E. 

95  17  59 

am 

93  26  35 

9091 

- 

I60 


SUSPTGlHB&il,  1878. 


GSEENWICH  MEAN  TIME. 

LUNAR  DIBTANOFi^. 

!« 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

nih. 

of 

Vlh. 

of 

IXk. 

of 

1^ 

9 

Po«ition. 

Dur. 

9134 

Diff. 

Biff. 

Biff. 

Saturn 

W. 

O           /        // 

87  21  16 

O           1        II 

89  11  24 

9149 

O          /       // 

91    1    8 

9165 

92  50  29 

9180 

a  Aquilee 

W. 

85  35  33 

U6i66 

87    6  39 

9970 

88  37  29 

9985 

90    8    0 

9001 

Fonialhaut 

w. 

53  51  14 

9401 

55  34  48 

9405 

57  18  16 

9410 

59    1  37 

9417 

a  Pe^si 

w. 

38    5    0 

3964 

39  29  54 

3104 

40  56  10 

3135 

42  23  37 

3085 

Aldebai*an 

E. 

44  14  14 

9907 

42  25  57 

9997 

40  38  10 

9948 

38  50  55 

9979 

Pollux 

E. 

87  53  50 

9134 

86    3  42 

9148 

84  13  57 

9165 

82  24  36 

9180 

Venue 

E. 

104    8  12 

9519 

102  27  15 

9598 

100  46  41 

9545 

99    630 

9569 

10 

Saturn 

W. 

101  51    2 

3966 

103  37  51 

9964 

105  24  14 

9309 

107  10  10 

9331 

a  Aquilffi 

W. 

97  34  56 

3108 

99    256 

3133 

100  30  25 

3109 

101  57  20 

3199 

Fomalhaut 

W. 

67  35  23 

9407 

69  17  22 

9480 

70  59    3 

9494 

72  40  25 

9506 

a  Pegasi 

W. 

49  53  12 

9937 

51  24  44 

9993 

52  56  34 

9019 

54  28  38 

3903 

Pollux 

E. 

73  24    2 

3966 

71  37  12 

9983 

69  50  48 

3301 

68    4  50 

3390 

VeuuB 

E. 

90  51  42 

9654 

89  14    0 

9674 

87  36  45 

9603 

85  59  56 

9713 

Sun 

E. 

129  31  44 

9501 

127  52  37 

9610 

126  13  56 

9690 

124  35  40 

3647 

11 

a  Aquilsd 

W. 

109    2  27 

3366 

110  25  22 

3406 

111  47  32 

113    8  54 

3484 

Fomalhaut 

W. 

81     1  55 

9588 

82  41    6 

9606 

84  19  53 

9694 

85  58  16 

3641 

a  Pegasi 

W. 

62  10  36 

9898 

63  42  58 

9901 

65  15  15 

9907 

66  47  25 

3015 

Pollux 

E. 

59  21  47 

9413 

57  38  31 

9431 

55  55  41 

9450 

54  13  18 

9460 

Venus 

E. 

78    2  32 

9815 

76  28  24 

9835 

74  54  42 

9856 

T3  21  27 

8876 

Sun 

E. 

116  do  42 

9744 

114  55    0 

9763 

113  19  43 

9789 

111  44  52 

3803 

12 

Fomalhaut 

W. 

94    4    6 

9733 

95  40    2 

9759 

97  15  33 

3ni 

98  50  39 

3700 

a  Pegasi 

W. 

74  25  33 

9963 

75  56  32 

9975 

77  27  16 

3988 

78  57  44 

3001 

a  Arietis 

\V. 

30  51    0 

9857 

32  24  14 

9849 

33  57  38 

8845 

35  31    8 

•  3643 

Pollux 

E. 

45  47  55 

9569 

44    8    8 

9580 

42  28  45 

8508 

40  49  47 

3615 

Venus 

E. 

65  41  44 

9979 

04  11    5 

9999 

62  40  51 

3018 

61  11    2 

3030 

Sun 

E. 

103  57    2 

9899 

102  24  42 

9919 

100  52  47 

9938 

99  21  16 

90S6 

13 

Fomalhaut 

W. 

106  39  53 

9687 

108  12  29 

9906 

109  44  40 

9096 

111  16  26 

9046 

a  Pegasi 

W. 

86  25  50 

3079 

87  54  34 

3087 

89  22  59 

3103 

90  51    5 

3118 

a  Arietis 

W. 

4:)  18  :iO 

98S0 

44  51  41 

9866 

46  24  44 

8873 

47  57  37 

3881 

Pollux 

E. 

32  40  57 

9703 

31    4  21 

9719 

29  28    7 

9737 

27  52  16 

8754 

Venus 

E. 

53  47  59 

3135 

52  20  32 

3153 

50  53  27 

3173 

49  26  45 

3100 

Sun 

E. 

91  49  26 

3046 

90  20  10 

3064 

88  51  16 

3080 

87  22  42 

3007 

14 

a  Pegasi 

W. 

96    6  48 

3900 

99  32  57 

3917 

100  58  46 

3934 

102  24  15 

3968 

a  Arietis 

W. 

55  39  ]9 

9997 

57  11     4 

9935 

58  42  38 

9045 

60  14    0 

9954 

Aldebaran 

W. 

25  17    5 

3001 

26  47  16 

9907 

28  17  33 

3903 

29  47  54i    9983  1 

Venus 

E. 

42  18  31 

3978 

40  53  54 

3994 

39  29  36 

3319 

38    5  38     3399  1 

Sun 

E. 

80    4  50 

3175 

78  38  11 

3190 

77  11  50 

3904 

75  45  45 

3918 

15 

a  Pe^i 
a  Anetis 

W. 

109  26  26 

3343 

110  49  48 

3363 

112  12  47 

3389 

113  35  24 

3409 

W. 

67  47  54 

3000 

69  18    7 

3000 

70  48    9 

3017 

72  18    1 

3095 

Aldebaran 

W. 

37  19  30 

3004 

38  49  38 

3007 

40  19  42 

3019 

41  49  40 

3018 

Venus 

E. 

31  10  3(3 

3419 

29  48  33 

3498 

28  26  48 

3446 

27    5  23     3465   1 

Sun 

E. 

68  39  18 

3989 

67  14  45 

3993 

65  50  25 

3304 

64  26  18 

3315 

16 

a  Arietis 

W. 

79  44  53 

3063 

81  13  48 

3060 

82  42  35 

3076 

84  11  14 

3061 

Aldelxiran 

W. 

49  17  52 

3043 

50  47  11 

3047 

52  16  25 

3058 

53  45  33 

3058 

Suw 

E. 

57  28  43 

3364 

56    5  45 

3379 

54  42  56 

3380 

53  20  17 

3388 

1 

17 

a  Arietis 

W. 

91  32  34 

3119 

93    0  29 

3116       94  28   1!) 

3191 

95  56    3     3196 

Aldebaran 

WJ 

61    9  46 

3078 

62  38  22 

3083^    64    6  5!) 

3086 

65  35  20     3089 

XVI. 


SEPTEMBBR,  1873. 


IM 


. : 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

4 

Star's  IKame 

P.L. 

P.L. 

• 

P.L. 

P.L. 

and 

Midnight. 

of 

XVk. 

of 

?:viiih. 

of 

XXlh. 

of 

9 

PoBiUon. 

^> 

Diff. 

Diff. 
2214 

Diflf. 

Diff. 

Saturn 

W. 

O          /         // 

94  39  26 

2197 

O           1         /' 

96  27  58 

_  O           1        II 

98  16    5 

2231 

O           1        II 

100    3  46 

2248 

a  Aquilae 

W. 

91  38  12 

30]  8 

93    8    2 

3039 

94  37  27 

3060 

96    626 

3083 

Fomalhaut 

w. 

60  44  48 

2424 

62  27  48 

2433 

64  10  35 

2444 

65  53    7 

2455 

a  Pegnsi 
Aldebaran 

w. 

43  52    5 

3043 

45  21  24 

3009 

46  51  26 

2980 

48  22    4 

2956 

E. 

37    4  15 

2297 

35  18  11 

2324 

33  32  46 

2352 

31  48    2 

2382 

Pollux 

E. 

80  35  39 

2197 

78  47    7 

2314 

76  59    0 

2231 

75  11  18 

2248 

Venus 

E. 

97  26  43 

2580 

95  47  20 

2596 

94    8  22 

2616 

92  29  49 

2635 

10 

Saturn 

W. 

108  55  39 

2340 

110  40  40 

2359 

112  25  14 

2378 

114    9  21 

2396 

a  Aquilee 

W. 

103  23  39 

3223 

104  49  21 

3255 

106  14  25 

3290 

107  38  48 

3328 

Fomalhaut 

W. 

74  21  26 

2524 

76    2    6 

2539 

77  42  25 

2556 

79  22  2] 

2572 

a  Pegasi 

W. 

56    0  54 

2897 

57  33  17 

2894 

59    5  43 

2894 

60  38  10 

2894 

Pollux 

E. 

66  19  20 

2339 

64  34  17 

2357 

62  49  40 

2375 

61    5  30 

2394 

Venus 

E. 

84  23  34 

2733 

82  47  38 

2753 

81  12    9 

2774 

79  37    7 

2796 

Sun 

E. 

122  57  49 

2666 

121  20  24 

2685 

119  43  24 

2704 

118    6  50 

2724 

11 

a  Aquilie 

W. 

114  29  25 

3541 

115  49    4 

3589 

117    7  50 

3641 

118  25  40 

3697 

Fomalhaut 

W. 

87  36  15 

2659 

89  13  50 

2678 

90  51    0 

2696 

92  27  45 

2714 

a  Pegasi 

W. 

68  19  25 

S923 

69  51  15 

2931 

71  22  54 

2942 

72  54  20 

2952 

PoUux 

E. 

52  31  21 

2487 

50  49  50 

2507 

49    8  46 

2585 

47  28    8 

2543 

Venus 

E, 

71  48  38 

2897 

70  16  15 

2916 

68  44  19 

2939 

67  12  49 

2958 

Sun 

E. 

no  10  28 

2tt&2 

108  36  29 

2842 

107    2  55 

2861 

105  29  46 

2880 

12 

Fomalhaut 

W. 

100  25  20 

2810 

101  59  35 

2888 

103  33  26 

2846 

105    6  52 

2867 

a  Pe^si 
a  Anetis 

W. 

80  27  56 

3014 

81  57  51 

3029 

83  27  28 

3043 

84  56  48 

3057 

W. 

37    4  42 

2842 

38  38  16 

2845 

40  11  46 

2848 

41  45  11 

2853 

Pollux 

E. 

39  11  13 

2634 

37  33    4 

2651 

35  55  18 

2669 

34  17  56 

2686 

Venus 

E. 

59  41  38 

3059 

58  12  38 

3078 

56  44    2 

3097 

55  15  49 

3116 

Sun 

E. 

97  50    8 

2975 

96  19  24 

2993 

94  49    2 

3011 

93  19    3 

3029 

13 

Fomalhaut 

W. 

112  47  47 

2965 

114  18  43 

2986 

115  49  13 

3006 

117  19  18 

3026 

a  Pegasi  • 

W. 

92  18  53 

3134 

93  46  21 

3150 

95  13  30 

3167 

96  40  19 

3183 

a  Arietis 

W. 

49  30  20 

2890 

51    2  52 

2898 

52  35  13 

2908 

54    7  22 

2917 

Pollux 

E. 

26  16  48 

2771 

24  41  42 

2787 

23    6  57 

2803 

21  32  33 

2819 

Venus 

E. 

48    0  24 

3209 

46  34  25 

3225 

45    8  46 

3243 

43  43  28 

3261 

Sun 

E. 

85  54  29 

3114 

84  26  36 

3129 

82  59    2 

3145 

81  31  47 

3160 

14 

a  Pegasi 

W. 

103  49  23 

3269 

105  14  11 

3288 

106  38  37 

3306 

108    2  42 

3324 

a  Arietis 

W. 

61  45  10 

2964 

63  16    8 

2973 

64  46  55 

2982 

66  17  30 

2991 

Aldebaran 

W. 

31  18  16 

2993 

32  48  38 

2993 

34  18  59 

2996 

35  49  17 

3000 

Venus 

E. 

36  42    0 

3345 

35  18  41 

3361 

33  55  40 

3378 

32  32  58 

3395 

Sun 

E. 

74  19  57 

32B1 

72  54  25 

3244 

71  29    8 

3257 

70    4    6 

3269 

15 

a  Pegasi 
a  Arietis 

W. 

114  57  38 

3423 

116  19  28 

3445 

117  40  54 

3467 

119    1  55 

3491 

W. 

73  47  43 

3033 

75  17  15 

3041 

76  46  37 

3049 

78  15  49 

3056 

Aldebaran 

W. 

43  19  31 

3022 

44  49  16 

3027 

46  18  55 

3033 

47  48  27 

3039 

Venus 

E. 

25  44  20 

3484 

24  23  38 

3504 

23    3  18 

3525 

21  43  21 

3548 

Sun 

E. 

63    2  24 

3325 

61  38  42 

3335 

60  15  11 

3345 

58  51  52 

3354 

16 

a  Arietis 

W. 

85  39  44 

3089 

87    8    7 

3095 

88  36  23 

3101 

90    4  32 

3106 

Aldebanin 

W. 

55  14  34 

3062 

56  43  30 

3067 

58  12  20 

3071 

59  41    5 

3074 

Sun 

E. 

51  57  47 

3396 

50  35  26 

3403 

49  13  13 

3410 

47  51    8 

3416 

17 

a  Arietis 

W. 

97  23  41 

3130 

98  51  14 

3134 

100  18  42 

3138 

101  46    5 

3143 

1 

Aldebaran 

W. 

67    3  43 

3092 

68  32    2 

3095 

70    0  18 

3097 

71  28  31 

3101 

11 
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LUNAR  DISTANCES. 


^4 


17 

18 


23 


24 


25 


26 


27 


28 


29 


30 


Star's  Nftme 

and 

FoBltioii. 


Sun 

a  Ariedfl 

Aldebaraii 

Pollux 

Sun 

Sun 
Antares 
Mars 
Saturn 
a  Aquilaa 

Sun 

Antares 

Mars 

Saturn 

a  Aquilffi 

Fomalhaut 

Sun 
Mars 
Saturn 
a  AquiliB 
Fonudhaut 

Sun 
Saturn 
a  Aquiks 
Fomalhaut 
a  Pegasi 

Sun 
Saturn 
a  Aquil» 
Fonialhaut 
a  Pegasi 

Sun 
Saturn 
a  AquiliB 
Fomalhaut 
a  Pegasi 

Sun 
Antares 
Fomalhaut 
a  Pegasi 

Sun 
Antares 
Mars 

Fomalhaut 
a  Pepisi 
a  Anetis 


E. 

W. 
W. 
W. 
E. 

W. 

E. 

E. 

E. 

E. 

W. 

E. 

E. 

E. 

K 

E. 

W- 

E. 

E. 

E. 

E. 

W. 

E. 

£. 

E, 

E. 

W. 

E. 

E. 

E. 

E. 

W. 

E. 

E. 

E. 

E. 

W. 
W. 
E. 
E. 


I 


Noon. 


O    /   // 

46  29  10 


103  13  23 
72  56  40 
28  43  29 

35  37  29 

19  20  18 
48  42  48 
56  13  38 

96  25  33 

97  49  37 

30  17    7 

36  40  18 
44  50  17 
84  22  59 

87  51  48 
118  36  IC 

41  26  29 

33  18  51 
72  12  21 

77  49    8 
106  58  14 

52  48  3 
59  51  32 
67  49  29 
95  5  45 
114  17  13 

64  23  48 

47  18  16 
58  4  37 
82  59  10 

102  51  35 

76  16  27 

34  30  37 

48  55  40 
70  38  27 
91    4  15 

88  28  55 
26  49  0 
58    4  38 

78  58  28 


w. 

101    3  48 

w. 

40  21  18 

w. 

27  57  23 

E. 

45  23    4 

E. 

r^  38  38 

E. 

107  55  26 

P.L. 

of 
DifL 


3433 

3146 
3109 
3074 
3406 

34S3 
3013 
3S56 
3013 
3848 

3360 
997S 
3S10 


3790 
3187 

3984 
3159 
9915 
3785 
3093 

3900 
9848 
3848 
3008 
3991 

3103 
9769 
4099 
9994 
3143 

9990 
9686 
4465 
9849 
3021 

9864 
9547 
9778 
9993 

9799 
9411 
9697 
9771 
9864 
9486 


inj^ 


o 

45 


// 


7  20 


104  40  37 
7.4  24  47 

30  12  10 

34  16  27 

20  41  36 
47  12  5] 
54  48  35 

94  55  36 
96  35  24 

31  40    9 

35  9  30 
43  24  20 
82  52  8 
86  36  35 

117  9  51 

42  50  59 
31  51  44 
70  40  21 
76  33  50 

105  29  56 

54  14  12 
58  18  7 
66  35  16 
93  35  42 
112  52  51 


P.L. 

of 

Diff. 


3430 

3150 
3104 
3076 
3471 

3439 
3007 
3951 
3008 
3837 

3351 
9967 
3904 
9963 
3787 
3174 

3974 
3144 
9907 
3788 
3083 

3180 
9838 
3861 
9997 
3870 


65  51  54 

3090 

45  43    7 

9759 

56  53  26 

4067 

81  27  21 

9913 

101  24  17 

3196 

77  46  52 

9976 

32  53  38 

9675 

47  51  17 

4551 

69    4  53 

9839 

89  34  28 

3007 

90    2    0 

9647 

28  29    8 

9SS9 

56  29  41 

9779 

77  26  38 

9919 

102  39  50 

9711 

42    4  37 

9394 

29  35  41 

9610 

43  47  58 

9779 

65    5  33 

9861 

106  13  53 

9468 

P.L. 

VP. 

of 

Diff. 

O           t        II 

43  45  37 

3435 

106    7  46 

3153 

75  52  52 

3105 

31  40  49 

3078 

32  55  31 

3476 

22    3    8 

3496 

45  42  47 

3009 

53  23  26 

3946 

93  25  33 

3003 

95  21    0 

3898 

33    3  22 

3341 

33  38  36 

9969 

41  58  16 

3197 

81  21    9 

9956 

85  21  19 

3784 

115  43  11 

3163 

44  15  41 

3965 

30  24  28 

3135 

69    8  11 

9899 

75  18  35 

3799 

JX^ 


104    1  26 

55  40  34 

56  44  29 
65  21  17 
92    5  26 

111  28    4 

67  20  16 
44  7  45 
55  42  52 
79  55  19 
99  56  39 

79  17  35 
31  16  25 

46  48  10 
67  31    7 

88    4  24 

91  35  27 

30  9  41 
54  54  36 
75  54  35 

104  16  15 
43  48  20 

31  14  23 
42  13  3 
63  32  24 

104  31  55 


3079 


3178 


.3878 
9987 
3950 

3077 
9748 
4107 
9909 
3110 

9960 
9606 
4648 
9893 

9994 

9631 
9519 
9767 
9903 

9694 
9378 
9593 
9791 
9859 
9451 


42  24    (K 


107  34  51 
77  20  55 

33  9  26 

31  34  40 

23  24  55 
44  12  37 
51  58  11 
91  55  24 
94    627 

34  26  46 

32  7  35 
40  32  3 
79  50  3 
84    6    0 

114  16  17 


45  40  34 

3954 

28  57    1 

3197 

67  35  51 

9891 

74    3  24 

3978 

102  32  42 

3061 

57  7  10 
55  10  39 

64  7  35 
90  34  57 

110    2  54 

68  48  54 
42  32  9 
54  32  57 
78  23  3 
98  28  41 

80  48  38 
29  38  59 
45  46  26 

65  57  9 
86  34    4 

93    9  15 

31  50  38 
53  19  25 
74  22  20 

105  53  3 
45  32  27 

32  53  28 
40  38  23 
61  59  13 

102  49  33 


P.L. 
of 


3441 

3167 
3107 
3078 
3480 

3414 


3941 

OQQQ 
JUMMJ 


9957 
3190 
9660 
3781 
3150 


3166 
9619 
3897 
9976 
3931 


9737 
4151 


3096 

9944 

9657 
4753 
9815 
9081 

9814 
9495 
9764 


9678 


9576 
9807 


SH34 


xvin. 
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» 

GREENWICH  MEAN  TIME. 

< 

LUNAR  DISTANCES. 

1^ 

star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight 

of 

XVii. 

of 

XVIIlh. 

of 

XXIb. 

of 

17 

Position. 

^ 

Biff. 

Diff. 

Diff. 

Diff. 

Suif 

E. 

O         1        II 

41    2  30 

3446 

O          /        // 

39  41    6 

3459 

O           1        II 

38  19  48 

3457 

^O           /         II 

36  58  36 

a 

3469 

18 

a  Axietis 

W. 

109    1  52 

3160 

no  28  49 

3163 

111  55  43 

3166 

113  22  33 

3169 

Aldebaran 

W. 

78  48  56 

3109 

80  16  55 

3110 

81  44  53 

3110 

83  12  50 

3118 

PoUux 

W. 

34  38    2 

3079 

36    637 

3081 

37  35  10 

3089 

39    3  42 

3088 

Sun 

E. 

30  13  54 

3486 

28  53  14 

3490 

27  32  39 

3496 

26  12  10 

3509 

23 

Sun 

W. 

24  46  56 

3409 

26    9  10 

3391 

27  31  37 

3380 

28  54  16 

3370 

Antares 

E. 

42  42  22 

SiMU 

41  12    1 

9988 

39  41  33 

9983 

38  10  59 

8977 

Mars 

E. 

50  32  50 

3SS5 

49   7  22 

3930 

47  41  48 

3993 

46  16    6 

3817 

Saturn 

£. 

90  25    9 

i2993 

88  54  47 

9987 

87  24  18 

2981 

85  53  42 

8976 

o  Aquilffi 

E. 

92  51  45 

3819 

91  36  55 

3806 

90  21  59 

3799 

89    656 

3794 

24 

Sun 

W. 

35  50  20 

3393 

37  14    5 

3313 

38  38    2 

3303 

40    2  10 

3994 

Aotares 

E. 

30  36  28 

9951 

29    5  14 

9946 

27  33  53 

9940 

26    2  25 

9935 

Mars 

E. 

39    5  42 

3183 

37  39  13 

3176 

36  12  35 

3168 

34  45  48 

3160 

Saturn 

E. 

78  18  48 

9944 

76  47  25 

9937 

75  15  53 

3930 

73  44  12 

9998 

a  AquilflB 

E. 

82  50  38 

3780 

81  35  15 

3780 

80  19  52 

S780 

79    4  29 

3789 

Foiualhaut 

E. 

112  49    8 

3138 

111  21  45 

3198 

109  54    9 

3116 

108  26  19 

3104 

25 

Sun 

W. 

47    5  39 

3944 

48  30  56 

3933 

49  56  26 

3993 

51  22    8 

3818 

Mars 

E. 

27  29  24 

3118 

26    1  36 

3109 

24  33  37 

3100 

23    527 

3001 

Saturn 

E. 

66    3  21 

2683 

61  30  40 

9875 

62  57  49 

8866 

61  24  46 

3857 

a  AquUiB 

E. 

72  48  20 

3805 

71  33  23 

3813 

70  18  34 

38S9 

69    3  55 

3835 

Fomalhaut 

E. 

101    3  45 

3051 

99  34  35 

3039 

98    5  n 

3089 

96  35  34 

3019 

26 

Sun 

W. 

58  34    0 

3153 

60    1    5 

3143 

61  28  24 

3199 

62  55  58 

3116 

Saturn 

E. 

53  36  36 

9810 

52    2  21 

9600 

50  27  53 

8780 

48  53  11 

3779 

a  AquilsB 

E. 

62  54  12 

3918 

61  41  10 

3941 

60  28  32 

3967 

59  16  20 

3997 

Fomalhaut 

E. 

89    4  14 

3965 

87  33  18 

9954 

86    2    8 

9944 

84  30  45 

9935 

aPegasi 

E. 

108  37  21 

3919 

107  11  26 

3194 

105  45  10 

3177 

104  18  33 

3150 

27 

Sun 

W. 

70  17  50 

3046 

71  47    3 

3034 

73  16  33 

3020 

74  46  21 

3005 

Saturn 

E. 

40  56  18 

9796 

39  20  13 

S716 

37  43  55 

3706 

36    723 

8605 

a  Aquilffi 

E. 

53  23  44 

4901 

52  15  19 

«58 

51    7  47 

4319 

50    1  12 

43R8 

Fomalhaut 

K. 

76  50  34 

9881 

75  17  51 

9873 

73  44  56 

9869 

72  11  48 

8838 

aPegasi 

E. 

97    0  25 

3079 

95  31  50 

3U64 

94    2  56 

3049 

92  33  44 

3035 

28 

Sun 

W. 

8220    1 

S998 

83  51  44 

9919 

85  23  47 

8696 

86  56  11 

8680 

Saturn 

E. 

28    1  22 

2649 

26  23  34 

9643 

24  45  37 

8638 

23    733 

8636 

a  Aquilffi 

E. 

44  46  11 

4874 

43  47  35 

5009 

42  50  47 

6161 

41  55  56 

5335 

Fomalhaut 

E. 

64  23    0 

9805 

62  48  39 

3798 

61  14    8 

8790 

59  39  27 

8784 

aPegasi 

E. 

85    327 

9960 

83  32  35 

9956 

82    1  27 

8944 

8030    4 

8994 

29 

Sun 

W. 

94  43  25 

9797 

96  17  57 

9779 

97  52  52 

8763 

9928    9 

9746 

Antares 

W. 

33  31  58 

9478 

35  13  42 

9461 

36  55  50 

9444 

38  38  22 

9437 

Fomalhaut 

E. 

51  44  10 

9763 

50    8  53 

9761 

48  33  34 

876^ 

46  58  17 

9766 

aPegasi 

E. 

72  49  54 

9687 

71  17  18 

8879 

69  44  32 

8673 

68  11  38 

8668 

30 

Sun 

W. 

107  30  13 

9660 

109    7  46 

9643 

110  45  42 

8696 

112  24    ] 

8610 

Antares 

W. 

47  16  57 

9345 

49    1  51 

3399 

50  47    8 

8313 

52  33  48 

899'i 

Mars 

W. 

34  32  56 

8559 

36  12  47 

8543 

37  53    1 

8586 

39  33  38 

8510 

Fomalhaut 

E. 

39    4    4 

S8S6 

37  30  10 

8851 

35  56  48 

8889 

34  24    6 

3990 

aPe^asi 
a  Anetis 

E. 

6026    3 

S869 

58  52  56 

9866 

57  19  53 

8873 

55  46  58 

9889 

E. 

101    6  47 

9417 

99  23  37 

8401 

97  40    4 

9364 

95  56    7 

3368 
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AT  GREENWICH  APPAEENT  NOON. 


4 

4 

3 

g 

•^ 

s 

9 

9 

^ 

a 

^ 

^ 

o 

O 

>> 

>> 

« 

4 

Q 

P 

Wed. 

1 

Thur. 

2 

Frid. 

3 

Sat. 

4 

Sun. 

5 

Mon. 

6 

Tues. 

7 

Wed. 

8 

Thur. 

9 

Frid. 

10 

Sat 

11 

Sun, 

12 

Mon. 

13 

Tues. 

14 

Wed. 

15 

Thur. 

16 

Frid. 

17 

Sat. 

18 

Sun. 

19 

Mon. 

20 

Tues. 

21 

Wed. 

22 

Thur. 

23 

Frid. 

24 

Sat. 

25 

Sun. 

26 

Mon. 

27 

Tues. 

28 

Wed. 

29 

Thur. 

30 

Frid. 

31 

Sat. 

32 

THE  SUN'S 


Right  AaconsioD. 


h    m       s 

12  30  42.87 
12  34  20.46 
12  37  58.35 

12  41  36.58 
12  45  15.15 
12  48  54.10 

12  52  33.44 
12  56  13.21 

12  59  53.42 

13  3  34.10 
13  7  15.26 
13  10  56.92 

13  14  39.12 
13  18  21.87 
13  22  5.19 

13  25  49.08 
13  29  33.59 
13  33  18.71 

13  37  4.45 
13  40  50.83 

13  44  37.87 

13  48  25.58 
13  52  13.96 

13  56  3.04 

IS  59  52.82 

14  3  43.32 
14  7  34.53 

14  11  26.47 
14  15  19.16 
14  19  12.61 

14  23  6.83 
14  27  1.83 


DifE:  for 
Ihoor. 


B 

9.060 
9.073 
9.086 

9.101 
9.115 
9.131 

9.147 
9.166 
9.185 

9.^5 
9.225 
9.247 

9.269 
9.292 
9.316 

9.341 
9.366 
9.392 

9.419 
9.446 
9.473 

9.501 
9.530 
9.559 

9.589 
9.618 
9.649 

9.680 
9.710 
9.743 

9.775 
9.808 


Apparent 
Declination. 


Biff,  for 
Ihour. 


S.  3  19     6.5 

3  42  23.3 

4  5  37.6 

4  28  48.6 

4  51  56.4 

5  15    0.5 

5  38     0.8 

6  0  56.8 
6  23  47.9 

6  46  34.0 

7  9  14.8 
7  31  49.9 

7  54  18.8 

8  16  41.4 

8  38  57.3 

9  1  6.0 
9  23  6.9 
9  44  59.8 

10    6  44.3 
10  28  20.0 

10  49  46.3 

11  11     3.1 
11  32    9.8 

11  53     5.8 

12  13  51.0 
12  34  24.8 

12  54  46.7 

13  14  56.3 
13  34  53.5 

13  54  37.7 

14  14    8.4 
S.  14  33  25.2 


58.24 
58.14 
58.03 

57.90 
57.75 
57.60 

57.42 
57.23 
57.03 

56.81 
56.58 
56.34 

56.07 
55.79 
55.51 

55.20 
54.87 
54.54 

54.17 
53.79 
53.40 

52.99 
52.56 
52.11 

51.64 
51.16 
50.65 

50.13 
49.61 
49.05 

48.48 
47.90 


Semi- 
diameter. 


6 
6 
6 


// 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 


1.64 
1.92 
2.21 


6  2.49 
6  2.77 
6    3.05 


3.32 
3.60 

3.87 

4.14 
4.41 
4.68 

4.95 
5.22 
5.49 

5.76 
6.03 
6.30 

6.56 
6.83 
7.10 

7.37 
7.63 
7.90 

8.16 
8.43 
8.69 

8.95 
9.21 
9.47 

9.73 
9.98 


Sidereal 
Time 
of  the 
Semi- 

diametei 

IMiasiiig 
the 

Merid- 
ian. 


64.39 
64.43 
64.48 

64.53 
64.59 
64.64 

64.70 
64.76 
64.83 

64.90 
64.97 
65.04 

65.12 
65.20 

65.28 

65.36 
65.45 
65.54 

65.63 
65.72 
65.82 

65.91 
66.01 
66.11 

66.22 
66.32 
66.43 

66.54 
66.65 
66.76 

66.88 
66.99 


Equation  of 

Time, 

tohe 

tuJbtracUd 

from 

AppartnU 

Time. 


m      s 

10  24.24 

10  43.14 

11  1.76 

11  20.04 
11  37.98 

11  55.53 

12  12.68 
12  29.42 

12  45.72 

13  1.55 
13  16.91 
13  31.77 

13  46.07 

13  59.84 

14  13.03 

14  25.65 
14  37.67 
14  49.08 

14  59.86 

15  10.01 
15  19.50 

15  28.32 
15  36.46 
15  43.91 

15  50.68 

15  56.72 

16  2.05 

16  6.65 
16  10.51 
16  13.60 

16  15.92 
16  17.47 


Difllfor! 
Ihonr. 


8 

0.794 
0.782 
0.768 

0.754 
0.739 
0.724 

0.707 
0.688 
0.669 

0.649 
0.629 
0.607 

0.585 
0.562 
0.538 

0.514 
0.488 
0.462 

0.435 

0.408 
0.381 

0.353 
0.325 
0J296 

0.266 
0.237 
0.206 

• 

0.175 
0.144 
0.112 

0.080 
0.047 


KoTB.^:U6aa  Time  of  the  Semidiameter  paaaing  may  be  fbnnd  by  aabtraotiiig  Oa.18  from  the  Sideieal  Time. 


w 


II. 
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AT  GREENWICH  MEAN  NOON. 


o 

p 


Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun. 
Mod. 
Tuea. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mod. 

Tues. 

Wed. 
Thur. 

Frid. 
Sat 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

18 
14 
15 

16 
17 

16 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Right  Asooosion. 


h     m       s 

12  30  44.43 
12  34  22.07 
12  38  0.01 

12  41  38.28 
12  45  16.90 
12  48  55.90 

12  52  35.29 
12  56  15.11 

12  59  55.37 

13  3  36.09 
13  7  17.29 
13  10  58.98 

13  14  41.24 
13  18  24.03 
13  22  7.39 

13  25  51.32 
13  29  35.86 
13  33  21.02 

13  37  6.80 
13  40  53.21 
13  44  40.28 

13  48  28.02 
13  52  16.44 
13  56  5.54 

13  59  55.35 

14  3  45.87 
14  7  37.10 

14  11  29.06 
14  15  21.77 
14  19  15.24 

14  23  9.48 
14  27  4.49 


Biff,  for 
Ihour. 


8 

9.062 
9.074 
9.088 

9.t02 
9.117 
9.132 

9.149 
9.168 
9.187 

9.307 
9.227 
9.249 

9.271 
9.294 
9.318 

9.342 
9.368 
9.394 

9.421 
9.448 
9.475 

9.503 
9.531 
9.560 

9.590 
9.619 
9.650 

9.681 
9.712 
9.744 

9.776 
9.809 


Apparent 
Deolination. 


l>iff.for 
Ihour. 


s. 


o 

3 


II 


19  16.6 

3  42  33.6 

4  5  48.1 

4  28  59.4 

4  52    7.5 

5  15  11.9 

5  38  12.4 

6  1  8.6 
6  24    0.0 

6  46  46.3 

7  9  27.3 
7  32    2.6 

7  54  31.7 

8  16  54.4 

8  39  10.4 

9  1  19.2 
9  23  20.2 
9  45  13.2 

10  6  57.8 
10  28  33.6 

10  50    0.0 

11  11  16.8 
11  32  23.5 

11  53  19.5 

12  14  4.6 
12  34  38.4 

12  55    0.2 

13  15  9.8 
13  35  6.9 
13  54  51.0 


14  14  21.5 
S.  14  33  38.2 


58.25 
58.15 
58.04 

57.91 
57.76 
67.61 

57.43 
57.24 

67.04 

56.82 
56.59 
56.35 

56.08 
55.80 
55.52 

55.21 

54.88 
54.54 

54.17 
53.79 
53.40 

52.99 
52.56 
52.11 

51.64 
51.16 
50.65 

50.13 
49.61 
49.05 

48.48 
47.90 


Equation  of 

Time, 

tobe 

add^to 

Mean 

Time. 


in       8 

0  24.37 

0  43.28 

1  1.90 

1  20.18 

1  38.12 

1  55.67 

2  12.84 
2  29.56 
2  45.86 


1.69 
17.05 
3  31.91 


3  46.20 

3  59.97 

4  13.16 

4  25.79 
4  37.80 
4  49.20 


59.97 
10.12 
5  19.60 


5  28.41 
5  36.55 
5  44.00 

5  50.75 

5  56.78 

6  2.11 

6  6.70 
6  10.55 
6  13.63 


6 

6 


15.95 
17.49 


Diff.for 
Ihour. 


8 

0.794 
0.782 
0.768 

0.754 
0.739 
0.724 

0.707 
0.689 
0.669 

0.649 
0.629 
0.607 

0.585 
0.562 
0.538 

0.514 
0.488 
0.462 

0.435 
0.408 
0.381 

0.353 
0.325 
0.296 

0.266 
0.237 
0.206 

0.175 
0.144 
0.112 

0.080 
0.0^7 


Noi&— The  SwairtlMn^ter  for  Keaa  ISfoon  may  beaaeiimed  the  aame  as  that  for  Apparent  Noon. 


Sidereal 

Time 

or 

Right  Aio«QBiou 

of 

Mean  Sun. 


h  m   8 

2  41  8.80 
2  45  5.35 
2  49  1.91 

2  52  58.46 

2  56  ^5.02 

3  0  51.57 

3  4  48.13 
3  8  44.67 
3  12  41.23 

3  16  37.78 
3  20  34.34 
3  24  30.89 

3  28  27.44 
3  32  24.00 
3  36  20.55 

3  40  17.11 
3  44  13.66 
3  48  10.22 

3  52  6.77 
3  56  3.33 

3  59  59.88 

4  3  56.43 
4  7  52.99 
4  11  49.54 

4  15  46.10 
4  19  42.65 
4  23  39.21 

4  27  35.76 
4  31  32.32 

4  35  28.87 

4  39  25.43 
4  43  21.98 


Diff.  for  1  hour. 

+9^.8565 
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III 


AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

2 
3 

1 

1 

THE  SUN'S 

Logarithm 

of  the 

Radios  Yeotor 

of  the 

Earth. 

Diff.  for 
Ihonr. 

Mean  Time 

of 
Sideieal  Oh. 

IVt(«  LONGITUDE. 

Diff.  for 
1  hour. 

LATITUDE. 

X 

A' 

274 
275 
276 

188  22  25.3 

189  21  30.7 

190  20  37.9 

22    0.3 
21     5.6 
20  12.7 

147.69 
147.77 
147.84 

-0.55 
0.54 
0.50 

0.0001605 
0.0000332 
9.9999061 

-53.1 
53.0 
52.9 

h     m       « 

11  16  59.98 
11  13    4.07 
11     9    8.16 

4 
5 
6 

277 
278 
279 

191 
192 
193 

19  47.1 
18  58.1 
18  11.0 

19  21.8 
18  32.7 
17  45.5 

147.92 
148.00 
148.08 

0.44 
0.36 
0.26 

.9997796 
.9996535 
.9995281 

52.7 
52.4 
52.2 

11     5  12.25 
11     1  16.34 
10  57  20.43 

7 

8 
9 

280 
281 
282 

194 
195 
196 

17  25.9 
16  42.9 
16    2.1 

17    0.3 
16  17.2 
15  36.3 

148.17 
148.25 
148.34 

-0.14 

0.00 

+0.13 

.9994033 
.9992792 
.9991558 

51.9 
51.6 
51.3 

10  53  2452 
10  49  28.61 
10  45  32.71 

10 
11 
12 

283 
284 
285 

197 
198 
199 

15  23.6 
14  47.4 
14  13.4 

14  57.7 
14  21.4 
13  47.3 

148.43 
148.52 
148.62 

0.25 
0.37 
0.48 

.9990331 
.9989111 
.9987896 

51.0 
50.7 
50.5 

10  41  36«81 
10  37  40.90 
10  33  44.99 

13 
14 
15 

286 

287 
288 

200 
20  L 
202 

13  41.8 
13  12.4 
12  45.3 

13  15.6 
12  46.1 
12  18.9 

148.72 
148.82 
148.92 

0.57 
0.63 
0.65 

.9986686 
.9985480 
.9984276 

50.3 
50.2 
50.1 

10  29  49.08 
10  25  53.18 
10  21  57,27 

16 
17 
18 

289 
290 
291 

203 
204 
205 

12  20.5 
11  57.9 
11  37.6 

11  54.0 
11  31.2 
11  10.8 

149.02 
149.12 
149.21 

0.64 
0.59 
0.52 

.9983074 
.9981873 
.9980672 

50.0 
50.0 
50.0 

10  18     1.36 
10  14     5.45 
10  10    9.55 

19 
20 
21 

292 
293 
294 

206 
207 
208 

11  19.5 
11     3.5 
10  49.6 

10  52.6 
10  36.5 
10  22.5 

149.29 
149.38 
149.46 

0.43 
0.31 
0.19 

.9979471 
.9978271 
.9977071 

50.0 
50.0 
50.0 

10    6  13.64 

10    2  17.73 

9  58  21.82 

22 
23 
24 

295 
296 
297 

209 
210 
211 

10  37.7 
10  27.7 
10  19.5 

10  10.4 

10    0.3 

9  52.0 

149.54 
149.62 
149.70 

+0.05 

-0.08 

0.21 

.9975872 
.9974674 
.9973477 

50.0 
49.9 
49.8 

9  54  25.91 
9  50  30.00 
9  46  34.09 

25 
26 
27 

298 
299 
300 

212 
213 

214 

10  13.1 

10    8.4 
10    5.4 

9  45.5 
9  40.6 
9  37.4 

149.77 
149.84 
149.91 

0.32 
0.41 

0.48 

.9972282 
.9971092 
.9969905 

49.7 
49.5 
49.2 

9  42  38.18 
9  38  42.27 
9  34  46.36 

28 
29 
30 

301 
S02 
303 

215 
216 
217 

10    4.0 
10    4.2 
10    5.9 

9  35.9 
9  36.0 
9  37.6 

149.98 
150.04 
150.11 

0.52 
0.53 
0.50 

.9968726 
.9967557 
.9966398 

48.9 
48.5 
48.0 

9  30  50.45 
9  26  54.54 

9  22  58.64 

1 

31 
32 

304 
305 

218 
219 

10    9.3 
10  14.4 

9  40.8 
9  45.7 

150.17 
150.24 

0.44 
-0.36 

.9965251 
9.9964117 

47.6 
-46.9 

9  19    2.73 
9  15    6.82 

KOTB:  A  oorresponds  to  the  (riM  eqninox  of  t 

he  date,  X 

'  to  the  mean 

equinox  of  Jan 

oatyOd. 

Dii£  for  1  hoar. 
1           — 9».8296 

IT. 
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GREENWICH  MEAN  TIME. 

4 

THE  MOON'S 

• 

1 

1 

8SMIDIAMETBR. 

HORIZONTAI 

.   PARALLAX. 

MERIDIAN  PASSAGE. 

AGE. 

KoaiL 

Midniglit 

Noon. 

Biff,  for 
Ihonr. 

Midnight 

Diff.  for 
Ihonr. 

Dfff.  for 
Ihoor. 

Noon. 

1 

2 
3 

16  11.8 
16  24.2 
16  34.2 

16  18.2 
16  29.6 
16  37.8 

59  20.1 

60  5.6 
60  42.2 

+8.01 
1.74 
1.86 

59  43.7 

60  25.3 
60  55.5 

+L90 
1.53 
0.95 

h      m 

8    2.1 

8  59.8 

9  55.2 

m 
8.45 

8.36 

8.86 

d 

9.8 

10.8 
11.8 

4 
5 
6 

16  40.4 
16  41.8 
16  38.1 

16  41.7 
16  40.6 
16  34.4 

61    4.9 
61  10.2 
60  56.7 

+0.60 

-0.18 

0.95 

61     9.9 
61     5.8 
60  43.1 

+0.33 

-0.57 

1.31 

10  48.4 

11  40.3 

12  32.0 

8.18 
8.15 
8.17 

12.8 
13.8 

14.8 

7 
8 
9 

16  29.6 
16  17.3 
16    2.5 

16  23.9 
16  10.1 
15  54.7 

60  25.5 
59  40.2 
58  45.9 

1.63 
8.11 
8.37 

60    4.3 
59  13.8 
58  17.1 

1.90 
8.87 
8.41 

13  24.6 

14  18.6 

15  14.2 

8.88 
8.29 
8.35 

15.8 
16.8 

17.8 

10 
11 
12 

15  46.8 
15  31.5 
15  17.7 

15  39.0 
15  24.4 
15  11.6 

57  48.2 
56  52.1 
56     1.5 

8.40 
2.84 
1.96 

57  19.7 
56  25.9 
55  39.0 

8.34 
8.11 
1.78 

16  10.8 

17  6.9 

18  1.2 

8.36 
8.31 
2.81 

18.8 
19.8 
20.8 

13 
14 
15 

15    6.1 
14  57.0 
14  50.6 

15     1.2 
14  53.5 
14  48.3 

55  18.8 
54  45.4 
54  21.6 

1.59 
1.19 
0.79 

55    0.9 
54  32.3 
54  13.3 

1.39 
0.99 
0.60 

18  52.6 

19  40.7 

20  25.5 

8.07 
1.93 
1.81 

21.8 
22.8 
23.8 

16 
17 
18 

14  46.6 
14  45.2 
14  45.8 

14  45.6 
14  45.3 

14  46.8 

54    7.3 

•  54     1.8 

54    4.2 

0.41 
-0.06 
+0.84 

54    3.5 
54    2.1 
54    7.9 

-0.83 

+0.10 

0.38 

21     7.7 

21  48.1 

22  27.7 

1.78 
1.66 
1.64 

24.8 
25.8 
26.8 

19 
20 
21 

14  48.2 
14  52.2 
14  57.3 

14  50.0 

14  54.6 

15  0.3 

54  13.1 
54  27.6 
54  46.6 

0.50 
0.70 
0.87 

54  19.7 
54  36.6 
54  57.4 

0.60 
0.79 
0.94 

23    7.5 

23  48.4 

6 

1.67 
1.74 

27.8 

28.8 

0.0 

22 
23 
24 

15    3.4 
15  10.4 
15  18.1 

15    6.8 
15  14.1 
15  22.2 

55    9.0 

55  34.5 

56  2.7 

1.00 
1.18 
1.83 

55  21.4 

55  48.3 

56  17.8 

1.06 
1.17 
1.88 

0  31.4 

1  17.5 

2  7.2 

1.85 
1.99 
2.15 

1.0 
2.0 
3.0 

25 

26 
27 

15  26.5 
15  35.5 
15  45.2 

15  30.9 
15  40.3 
15  50.2 

56  33.5 

57  6.8 
57  42.2 

1.34 
1.43 
1.51 

56  49.9 

57  24.3 

58  0.5 

1.39 
1.47 
1.54 

3    0.6 

3  57.3 

4  55.6 

8.30 
8.41 
8.44 

4.0 
5.0 
6.0 

28 
29 
30 

15  55.2 

16  5.2 
16  14.6 

16    0.2 
16  10.0 
16  18.8 

58  19.1 

58  55.8 

59  30.3 

1.55 
1.50 
1.35 

58  37.6 

59  13.5 
59  45.7 

1.53 
1.44 
1.88 

5  53.8 

6  50.3 

7  44.4 

8.40 
8.31 
8.81 

7.0 
8.0 
9.0 

31 
32 

16  22.5 
16  28.0 

16  25.6 
16  29.5 

59  59.3 

60  19.4 

1.05 
+0.60 

60  10.7 
60  25.1 

0.84 
+0.33 

8  36.4 

9  27.0 

8.13 

8.10 

10.0 
11.0 

• 

les 


OCTOBER,  ISrS 


V, 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rigbt  Ascension. 

Dlff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Dlff. 
forlm. 

WED 

NESE 

•AY  1. 

FRIDAY  3. 

h     m     8 

s 

0         1         II 

II 

li     m     B 

s 

O        1          II 

II 

0 

20  24  12.48 

9.S386 

S.24  31  46.3 

7.637 

0 

22  22  27.24 

2.3757 

S.15  30    1.9 

14.433 

1 

20  26  44.73 

2.5364 

24  24    3.0 

7.605 

1 

22  24  49.67 

9.3790 

15  15  32.8 

14.538 

2 

20  29  16.85 

2J»341 

24  16    9.7 

7ar79 

2 

22  27  11.88 

9.3683 

15    0  57.3 

14X49 

3 

20  31  48.8:3 

3.5318 

24    8    6.3 

8.139 

3 

22  29  33.87 

9.3647 

14  46  15.6 

14.745 

4 

20  34  20.66 

9.5393 

23  59  53.0 

8.304 

4 

22  31  55.65 

9.3611 

14  31  27.9 

14.845 

5 

20  36  52.35 

3.5368 

23  51  29.8 

8.469 

5 

22  34  17.21 

9.3575 

14  16  34.2 

14.943 

6 

20  39  23.88 

3.5949 

23  42  56.7 

8.633 

6 

22  36  38.55 

9.3539 

14    1  34.7 

1.'>JI39 

7 

20  41  55.26 

3.5916 

23  34  13.8 

8.797 

7 

22  38  59.67 

9.3503 

13  46  29.5 

15.134 

8 

20  44  26.47 

9.5188 

23  25  2J.1 

8.959 

8 

22  41  20.59 

2.3468 

13  31  18.0 

15.997 

9 

20  46  57.51 

9.5159 

23  16  18.7 

9.191 

9 

22  43  41.30 

9.3434 

13  16    2.2 

15.318 

10 

20  49  28.38 

9.5130 

23    7    QSy 

9.981 

10 

22  46    1.80 

3.3400 

13    0  40.4 

15.407 

11 

20  51  59.07 

9.5101 

22  57  44.9 

9.441 

11 

22  48  22.10 

9.3366 

12  45  13.3 

15.496 

12 

20  54  29.59 

9^71 

22  48  13.7 

9.599 

12 

22  50  42.19 

9m'«39 

12  29  41.0 

15.581 

13 

20  56  59.93 

9.5040 

22  38  33.0 

9.757 

13 

22  53    2.08 

2.3999 

12  14    3.6 

15.664 

14 

20  59  30.07 

9.5008 

22  28  42.9 

9.913 

14 

22  55  21.78 

9.3967 

11  58  21.3 

15.746 

15 

21    2    0.02 

9.4976 

22  18  43.5 

10.068 

15 

22r  57  41.28 

9.1935 

11  42  34.2 

15.8B6 

16 

21    4  29.78 

9.4943 

22    8  34.7 

10.922 

16 

23    0    0.60 

9.1903 

11  26^  42.2 

15.904 

17 

21    6  59.34 

9.4910 

21  58  16.7 

10.376 

17 

23    2  19.73 

9.3179 

11  10  45.6 

15^)80 

18 

21    9  28.70 

9.4876 

21  47  49.6 

10.598 

18 

23    4  38.66 

9.3141 

10  54  44.6 

16.054 

19 

21  11  57.86 

9.4849 

21  37  13.4 

10.678 

19 

23    6  57.41 

9.3111 

10  38  39.2 

16.126 

20 

21  14  26.81 

9.4808 

21  26  28.3 

10.897 

20 

28    9  15.99 

9.3081 

10  22  29.5 

16.196 

21 

21  16  55.55 

9.4773 

21  15  34.2 

10.976 

21 

23  11  34.39 

9.3059 

10    6  15.7 

16.964 

22 

21  19  24.09 

9.4738 

21    4  31.2 

11.123 

22 

,23  13  52.61 

2.3094 

9  49  57.8 

16.331 

23 

21  21  52.41 

9.4709 

S.20  53  19.5 

11.968 

23 

23  16  10.67 

2J3996 

S.  9  33  36.0 

16J96 

THI 

JRSD. 

AY  2. 

SAT 

TRD. 

iY4. 

0 

21  24  20.51 

9.4666 

S.20  41  50.0 

11.412 

0 

23  18  28.56 

9.2968 

S.  9  17  10.3 

16.458 

1 

21  2f>  48.39 

9.4629 

20  30  29.9 

11J>56 

1 

23  20  46.29 

9.9941 

9    0  41.0 

16.518 

2 

21  29  16.0() 

9.4593 

20  18  52.3 

11.698 

2 

23  23    3.85 

9.2914 

8  44    8.1 

16.577 

3 

21  31  4;}.51 

9.4556 

20    7    6.3 

11.838 

3 

23  25  21.26 

9.9888 

8  27  31.7 

16.834 

4 

21  34  10.73 

9.4519 

19  55  11.8 

11.977 

4 

23  27  38.51 

9.2863 

8  10  52.0 

16.689 

5 

21  36  37.73 

9.4481 

19  43    9.0 

19.114 

5 

23  29  55.(a 

2.2839 

7  54    9.1 

16.741 

6 

21  39    4.50 

9.4443 

19  30  58.1 

12.250 

6 

23  ;«  12.58 

2.2615 

7  37  23.1 

16.791 

7 

21  41  31.04 

9.4405 

19  18  39.0 

19.385 

7 

23  34  29.40 

2J^792 

7  20  34.1 

16.840 

8 

21  43  57.36 

9.4367 

19    6  11.9 

12.518 

8 

23  36  46.08 

2.9769 

7    3  42.3 

16.a87 

9 

21  46  23.45 

9.4329 

18  53  36.9 

19.649 

9 

23  39    2.63 

2.2747 

6  46  47.7 

16J»9 

10 

21  48  49.31 

2.1291 

18  40  54.0 

19.779 

10 

23  41  19.05 

2.2796 

6  29  50.5 

16.974 

11 

21  51  14.94 

9.4253 

18  28    3.3 

12.9  8 

11 

2:)  43  35.34 

9.2705 

6  12  50.8 

174)14  > 

12 

21  53  40.34 

9.4915 

18  15    5.0 

13.035 

12 

23  45  51.51 

9.9685 

5  55  48.8 

17.063 

13 

21  56    5.51 

9.4176 

18     1  59.1 

13.161 

13 

23  48    7.56 

9.2666 

5  :^  44.5 

17.090 

14 

21  58  30.45 

9.4138 

17  48  45.7 

13.285 

14 

23  50  23.50 

2.2647 

5  21  38.0 

17.195 

15 

22    0  55.16 

9.4099 

17  35  24.9 

13.407 

15 

23  52  39.-32 

2.2G98 

5    4  29.5 

17.157 

IG 

22    3  19.(>4 

9.4061 

17  21  56.9 

13.528 

16 

23  54  55.04 

9.2611 

4  47  19.2 

17.187 

17 

.  22    5  43.89 

9.4023 

17    8  21.7 

13.647 

17 

23  57  10.()5 

2.2594 

4  30    7.1 

17.916 

18 

22    8    7.91 

9.3885 

16  54  39.3 

13.764 

18 

23  59  26.17 

2.2578 

4  12  53.3 

17.943 

19 

22  10  31.70 

2.3946 

16  40  49.9 

13.680 

19 

.0    1  41.59 

2.2563 

3  55  38.0 

17.967 

20 

22  12  55.26 

2.3908 

\Q  26  53.7 

13.994 

20 

0    3  56.93 

2.9549 

3  38  21.3 

17J989 

21 

22  15  18.59 
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9JB»8 

25  44  42.8 

5.139 

7 

9  39    0.35 

1.9793 

19  34  28.3 

9.931 

8 

8    0  18.29 

9.9947 

25  39  31.1 

5JSi55 

8 

9  40  58.96 

1.9745 

19  24  30.1 

10.008 

9 

8    2  31.62 

9J9195 

25  34  12.1 

5JST7 

9 

9  42  57.29 

1.9698 

19  14  27.3 

10.083 

10 

8    4  44.63 

9.9143 

25  28  45.9 

5.497 

10 

9  44  55.34 

1.9669 

19    4  20.1 

10.158 

11 

8    6  57.33 

9.9000 

25  23  12.5 

5.616 

11 

9  46  5:5.11 

1.9006 

18  54    8.4 

10.933 

12 

8    9    9.71 

9.9037 

25  17  32.0 

5.734 

12 

9  48  50.61 

1.9560 

18  43  52.1 

10.307 

13 

8  11  21.77 

9.1964 

25  11  44.4 

5.859 

13 

9  50  47.83 

1.9515 

18  33  31.4 

10.380 

14 

8  13  3352 

9.1031 

25    5  49.8 

5.969 

14 

9  52  44.79 

1.9470 

18  23    6.5 

10.458 

15 

8  15  44Jd5 

9.1878 

24  59  48.2 

6.085 

15 

9  54  41.48 

1.9496 

18  12  37.3 

10.593 

16 

8  17  5a06 

9.1885 

24  53  39.6 

6.900 

16 

9  56  37.90 

1.9389 

18    2    3.7 

104W3 

17 

8  20    &85 

9.1771 

24  47  24.2 

6.313 

17 

9  58  34.06 

14038 

17  51  25.9 

10.663 

18 

8  22  17.31 

9.1717 

24  41    2.0 

6.496 

18 

10    0  29.96 

14)995 

17  40  44.1 

10.739 

19 

8  24  27.45 

9.1603 

24  34  33.1 

6.538 

19 

10    2  25.60 

1.9959 

17  29  58.2 

10.799 

20 

8  26  37JJ7 

9.1610 

24  27  57.5 

6.649 

20 

10    4  20.99 

1J910 

17  19    8.2 

104966 

21 

8  28  4a77 

9.1556 

24  21  15.2 

6.759 

21 

10    6  16.13 

1.9169 

17    8  14.2 

10.939 

22 

8  30  55.94 

9.1909 

24  14  26.4 

6.868 

22 

10    8  11.02 

1.9198 

16  57  16.3 

104)97 

23 

8  33    4.79 
TUl 

9.144d 

:SDA^ 

NM    7  31.1 

r  14. 

64r76 

23 

10  10    5.67 
THU 

14)068 

RSDA 

N.16  46  14.5 
Y  16. 

114)08 

0 

8  35  13.31 

9.1994 

N.24    0  29.3 

74)63 

0 

10  12    0.07 

1.9048 

N.16  35    8.9 

11.196 

1 

8  37  21.51 

9.1340 

23  53  21.1 

7.188 

1 

10  13  54.23 

1.9006 

16  23  59.5 

11.188 

2 

8  39  29.39 

9.1986 

23  46    6.7 

7.993 

2 

10  15  48.16 

1.8069 

16  12  46.3 

11.950 

3 

8  41  36.94 

9.1939 

23  38  4a0 

7.307 

3 

10  17  41.85 

1.8030 

16    1  29.4 

11.319 

4 

8  43  44.17 

9.1178 

23  31  19.0 

7.500 

4 

10  19  35.32 

1.8809 

15  50    8.9 

11.379 

5 

8  45  51.08 

9.1194 

23  23  45.8 

7.603 

5 

10  21  28.56 

1.8854 

15  38  44.8 

11.439 

6 

8  47  57.66 

9.1070 

23  16    a6 

7.705 

6 

10  23  21.57 

1.8817 

15  27  17.1 

11.490 

7 

8  50    a92 

9.1017 

23    8  21.3 

7.806 

7 

10  25  14.36 

1.9781 

15  15  45.9 

114S48 

8 

8  52    9.86 

9.0063 

23    0  29.9 

7.905 

8 

10  27    a94 

1.8745 

15    4  11.3 

114105 

9 

8  54  15.48 

9.0910 

22  52  32.6 

84)03 

9 

10  28  59.30 

1.8709 

14  52  33.2 

114)69 

10 

8  56  20.78 

9UI856 

22  44  29.6 

8.009 

10 

10  30  51.45 

1.8674 

14  40  51.8 

11.718 

11 

8  58  25.76 

9.0803 

22  36  20.8 

8.195 

11 

10  32  43.39 

13)40 

14  29    7.1 

11.773 

12 

9    0  30.42 

9Jfrm 

22  28    6.2 

8.991 

12 

10  34  35.13 

1.8606 

14  17  19.1 

11.8B7 

13 

9    2  34.76 

94)608 

22  19  45.9 

8.386 

13 

10  36  26.67 

1.8573 

14    5  27.9 

11.880 

14 

9    4  38.79 

9.0645 

22  11  19.9 

8.480 

14 

10  38  18.01 

1.8540 

13  53  33.5 

114)90 

15 

9    6  42.50 

941583 

22    2  48.3 

8.573 

15 

10  40    9.16 

1.8S06 

13  41  36.0 

11.964 

16 

9    8  45.90 

9.0541 

21  54  11.2 

8.664 

16 

10  42    0.11 

1.8476 

13  29  35.4 

194)36 

17 

9  10  48.99 

9.0489 

21  45  28.6 

8.756 

17 

10  43  50J7 

1.8445 

13  17  31.8 

19.080 

18 

9  12  51.77 

9.0437 

21  36  40.6 

8.845 

18 

10  45  41.45 

1.8415 

13    5  25.1 

19.136 

19 

9  14  54.24 

9.0386 

21  27  47.2 

84)34 

19 

10  47  31.85 

14i385 

12  53  15.5 

19.184 

20 

9  16  56.40 

9.0335 

21  18  48.5 

0.099 

20 

10  49  22.07 

1.8356 

12  41  ao 

19J939 

21 

9  18  58.26 

9.0984 

21    9  44.6 

9.100 

21 

10  51  12.12 

1.8397 

12  28  47»6 

12Jn9 

22 

9  20  59.81 

94)933 

21    0  35.4 

9.195 

22 

10  53    1.99 

1.8990 

12  16  29.5 

19.396 

23 

9  23    1.06 

9.0183 

20  51  21.1 

9.980 

23 

10  54  51.70 

1.8ar79 

12    4    8.6 

19^379 

24 

9  25    2.00 

94ri33 

N.20  42    1.8 

9.364 

24 

10  56  41.25 

1.8045 

N.11  51  44.9 

19.417 
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IX. 


GREENWICH  MEAN  TIME. 

TflE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AsoeuBion. 

Diff. 
forlm. 

Dociination. 

Dlff. 
forlm. 

Hour. 

Sight  AsceusioD. 

Diff. 
forlm. 

DeoUnatioin. 

DUL 
forlm. 

FR 

IDAY 

17. 

SUNDAY  19. 

h     m     8 

8 

O         1         II 

// 

h     m     s 

s 

O        t          II 

// 

0 

10  56  41.25 

1.8E945 

N.ll  51  44.9 

19.417 

0 

12  22  18.61 

1.7679 

N.  1  17  42.7 

13.794 

1 

10  58  30.63 

1.8218 

11  39  18.5 

19.461 

1 

12  24    4.65 

1.7676 

1    3  59.0 

13.733 

2 

11    0  19.86 

1.8199 

11  26  49.6 

19.504 

2 

12  25  50.72 

1.7680 

0  50  14.7 

13.749 

3 

11    2    8.93 

1.8167 

11  14  18.1 

19.547 

3 

12  27  36.81 

1.7685 

0  36  29.9 

13.751 

4 

11    3  57.86 

1.8143 

11     1  44.0 

19.589 

4 

12  29  22.94 

1.7691 

0  22  44.6 

13.758 

5 

11    5  46.64 

1.81J8 

10  49    7.4 

19.831 

5 

12  31     9.11 

1.7697 

N.  0    8  58.9 

13.764 

6 

11    7  35.28 

1.8095 

10  36  28.3 

19.671 

6 

12  32  55.31 

1.7704 

S.  0    4  47.1 

13.769 

7 

11    9  23.78 

1.8073 

10  23  46.8 

19.711 

7 

12  34  41.56 

1.7712 

0  18  3a4 

13.774 

8 

11  11  12.15 

1.8050 

10  11    3.0 

19.750 

8 

12  36  27.85 

1.7790 

0  32  20.0 

13.778 

9 

11  13    0.38 

1.8098 

9  58  16.8 

19.789 

9 

12  38  14.19 

1.7798 

0  46    6.9 

13.78B 

10 

11  14  48.49 

1.8007 

9  45  28.3 

19.836 

10 

12  40    0.59 

1.7rd7 

0  59  53.9 

13.785 

11 

11  16  36.47 

1.7987 

9  32  37.6 

19.863 

11 

12  41  47.05 

1.7748 

1  13  41.1 

13.787 

12 

11  18  24.33 

1.7967 

9  19  44.7 

19.899 

12 

12  43  33.57 

1.7759 

1  27  28.3 

13.786 

13 

11  20  12.07 

1.7948 

9    6  49.7 

19.935 

13 

12  45  20.16 

1.7771 

1  41  15.6 

13.788 

14 

11  21  59.70 

1.7930 

8  53  52.5 

19.969 

14 

12  47    6.82 

1.7783 

1  55    2.9 

13.788 

15 

11  23  47.22 

1.7919 

8  40  53.3 

13.003 

15 

12  48  53.55 

1.7795 

2    8  50.2 

13.787 

16 

11  25  34.64 

1.7895 

8  27  52.1 

13.037 

16 

12  50  40.36 

1.7809 

2  22  37.3 

13.785 

17 

11  27  21.95 

1.7878 

8  14  48.9 

13.070 

17 

12  52  27.25 

1.7893 

2  36  24.3 

13.781 

18 

11  29    9.17 

1.7809 

8    1  43.7 

13.109 

18 

12  54  14.23 

1.7838 

2  50  11.0 

13.777 

19 

11  30  56.29 

1.7846 

7  48  36.6 

13.133 

19 

12  56    1.30 

1.7653 

3    3  57.5 

13.773 

20 

11  32  4a32 

1.7831 

7  35  27.8 

13.163 

20 

12  57  48.46 

1.7869 

3  17  43.8 

13.768 

21 

11  34  30.26 

1.7817 

7  22  17.2 

13.193 

21 

12  59  35.72 

1.7885 

3  31  29.7 

13.769 

22 

11  36  17.12 

1.7804 

7    9    4.7 

13JX29 

22 

13    1  23.08 

1.7909 

3  45  15J2 

13.755 

23 

11  38    3.90 
SATl 

1.7791 

[JRDA 

N.  6  55  50.5 
Y  18. 

13J951 

23 

13    3  10.55 
MO 

1.7990 

>NDA^ 

S.  3  59    0.3 
^20. 

13.747 

0 

11  39  50.61 

1.7778 

N.  6  42  34.6 

13J978 

0 

13    4  58.12 

1.7939 

S.  4  12  44.9 

13.738 

1 

11  41  37.24 

1.7766 

6  29  17.1 

13.305 

1 

13    6  45.80 

1.7958 

4  26  28.9 

13.799 

2 

11  43  23.80 

1.7755 

6  15  58.0 

13.331 

2 

13    8  33.61 

1.7978 

4  40  12.4 

13.719 

3 

11  45  10.30 

1.7745 

6    2  37.3 

13.357 

3 

13  10  21.54 

1.7998 

4  53  55.3 

13.706 

4 

11  46  56.74 

1.7735 

5  49  15J2 

13.381 

4 

13  12    9.59 

1.8019 

5    7  37.4 

13.e96 

5 

11  48  43.12 

1.7796 

5  35  51.6 

13.405 

5 

13  13  57.77 

1.8041 

5  21  18.8 

13Ui84 

6 

11  50  29.45 

1.7717 

5  22  2a6 

13.499 

6 

13  15  4a08 

1.8064 

5  34  59.5 

13JS70 

7 

11  52  15.73 

1.7709 

5    9    0.2 

13.459 

7 

13  17  34.53 

1.8067 

5  48  39.3 

13.656 

8 

11  54    1.96 

1.7709 

4  55  32.4 

13.473 

8 

13  19  23.12 

1.6110 

6    2  18.2 

13.640 

9 

11  55  48.15 

1.7695 

4  42    3.3 

13.494 

9 

13  21  11.85 

1.8134 

6  15  sai 

13.694 

10 

11  57  34.30 

1.7689 

4  28  33.1 

13.514 

10 

13  23    0.73 

1.8159 

6  29  33.1 

13.607 

11 

11  59  20.42 

1.7684 

4  15    1.7 

13.534 

11 

13  24  49.76 

1.8185 

6  43    9.1 

13.590 

12 

12    1    6.51 

1.7679 

4    1  29.0 

13.553 

12 

13  26  38.95 

1.8911 

6  56  43.9 

13.571 

13 

12    2  52.57 

1.7675 

3  47  55.2 

13.579 

13 

13  28  28.30 

1.8938 

7  10  17.6 

13.558 

14 

12    4  38.61 

1.7679 

3  34  20.4 

13.589 

14 

13  30  17.81 

1.6965 

7  23  50.1 

13.531 

15 

12    6  24.63 

1.7669 

3  20  44.5 

13.606 

15 

13  32    7.49 

1.6993 

7  37  21.3 

13.509 

16 

12    8  10.64 

1.7667 

3    7    7.7 

13.699 

16 

13  33  57.33 

1.6399 

7  50  51.2 

13.487 

17 

12    9  56.64 

1.7665 

2  53  29.9 

13.637 

17 

13  35  47.35 

i.k:«)3 

8    4  19.7 

13.464 

18 

12  11  42.62 

1.7664 

2  39  51.2 

13.653 

18 

13  37  37.55 

1.6389 

8  17  4a9 

13.440 

19 

12  13  28.60 

1.7664 

2  26  11.7 

13.666 

19 

13  39  27.93 

1.8419 

8  dl  12.6 

13.415 

20 

12  15  14.59 

1.7665 

2  12  31.3 

13.679 

20 

13  41  18.50 

1.8444 

8  44  36.7 

13.369 

21 

12  17    0.58 

1.7666 

1  58  50.2 

13.691 

21 

13  43    9J26 

1.6476 

8  57  59.3 

13U)63 

22 

12  18  46.58 

1.7867 

1  45    8.4 

13.703 

22 

13  45    0.21 

1.8508 

9  11  20.2 

13.335 

23 

12  20  32.59 

1.7669 

1  31  25.9 

13.714 

23 

13  46  51.35 

1.8541 

9  24  39.4 

13.306 

24 

12  22  18.61 

1.7879 

N.  1  17  42.7 

13.794 

24 

13  48  42.70 

1.8575 

S.  9  37  56.9 

13.S76 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Bight  Ascension. 

Diff. 
for  1  in. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Right  AHoension. 

Diff. 
for  Im. 

Declination. 

Diff. 
forlm. 

TUI 

2SDA 

Y  21. 

THURSDAY  23. 

h    m      8 

8 

O          1           it 

/» 

li    m      8 

8 

0        1        n 

11 

0 

13  48  42.70 

1.8575 

S.  9  37  56.9 

13.376 

0 

15  22  51.19 

3.0845 

S.19  21  42.0 

10.097 

1 

13  50  34.26 

1.8610 

9  51  12.5 

13.945 

1 

15  24  56.43 

3.0903 

19  32  17.2 

10.545 

2 

13  52  26.02 

1.8645 

10    4  26.3 

13.314 

2 

15  27    2.02 

3.0961 

19  42  47.4 

10.461 

3 

13  54  17.99 

1.8680 

10  17  38.2 

13.189 

3 

15  29    7.96 

3.1090 

19  53  12.5 

10.376 

4 

13  56  10.18 

1.8716 

10  30  48.1 

13.148 

4 

15  31  14.26 

3.1079 

20    3  32.5 

10.889 

5 

13  58    2.59 

1.8753 

10  43  56.0 

13.113 

5 

15  33  20.91 

3.1138 

20  13  47.2 

10.901 

6 

13  59  55.22 

1.8791 

10  57    1.7 

13.077 

6 

15  35  27i)l 

8.1197 

20  23  5a6 

10.119 

7 

14    1  48.08 

1.88E29 

11  10    5.2 

13.041 

7 

15  37  35.27 

3.1357 

20  34    0.6 

lOJOSa 

8 

14    3  41.17 

1.8868 

11  23    6.6 

13.004 

8 

15  39  42.99 

3.1316 

20  43  59.2 

9M1 

9 

14    5  34.49 

1.8907 

11  36    5.7 

13.966 

9 

15  41  51.07 

3.1376 

20  53  52.3 

9.838 

10 

14    7  28.05 

1.8947 

11  49    2.5 

13.996 

10 

15  43  59.50 

3.1436 

21    3  39.7 

9.744 

11 

14    9  21.85 

1.8987 

12    1  56,9 

19.886 

11 

15  46    8.29 

8.1496 

21  13  21.4 

9.648 

12 

14  11  15.89 

1.90S8 

12  14  48.8 

19.844 

12 

15  48  17.45 

9.1556 

21  22  57.4 

9..')51 

13 

14  13  10.18 

1.9070 

12  27  38.2 

13.803 

13 

15  50  26.97 

9.1617 

21  32  27.6 

9.453 

14 

14  15    4.73 

IJillS 

12  40  25.0 

13.758 

14 

15  52  36.85 

8.1677 

21  41  51.8 

9.354 

15 

14  16  59.53 

1.9154 

12  53    9.2 

13.714 

15 

15  54  47.10 

3.1738 

21  51  10.1 

9.954 

16 

14  18  54.58 

1.9198 

13    5  50.7 

13.668 

16 

15  56  57.71 

3.1798 

22    0  22.3 

9.153 

17 

14  20  49i)0 

1.9943 

13  18  29.4 

19.699 

17 

15  59    8.68 

9.1869 

22    9  28.4 

9.050 

18 

14  22  45.48 

1.9986 

13  31    5.3 

13.574 

18 

16    1  20.02 

9.1990 

22  18  28.3 

6.946 

19 

14  24  41.33 

IJKXil 

13  43  38.3 

13.536 

19 

16    3  31.72 

9.1981 

22  27  21.9 

8.841 

20 

14  26  37.45 

1.9376 

13  56    8.4 

13.476 

20 

16    5  43.79 

3.3043 

22  36    9.2 

8.735 

21 

14  28  33.85 

1.9422 

14    8  35.5 

13.435 

21 

16    7  56.22 

3.3103 

22  44  50.1 

8UK27 

22 

14  30  30.52 

1.9469 

14  20  59.4 

13.373 

22 

16  10    9.02 

3.9164 

22  53  24.4 

6.518 

23 

14  32  27.47 
WEDI 

1.9516 

SfESD 

S.14  33  20.2 
AY  22. 

18.390 

23 

16  12  22.18 
FR] 

8.8994 

[DAY 

S.23    1  52.1 
24. 

8.407 

0 

14  34  24.71 

1.9564 

S.14  45  37^ 

18J)66 

0 

16  14  35.71 

9J3985 

S.23  10  13.2 

8.995 

1 

14  36  22.24 

1.9613 

14  57  52.1 

19.311 

1 

16  16  49.60 

9J9345 

23  18  27.6 

8.183 

2 

14  38  20.05 

14)661 

15  10   ai 

18.155 

2 

16  19    3.85 

8.3405 

23  26  35.1 

8.069 

3 

14  40  18.16 

1.9710 

15  22  10.7 

19.098 

3 

16  21  18.46 

8.9465 

23  34  35.8 

7.954 

4 

14  42  16.57 

li>760 

15  34  14.8 

19.039 

4 

16  23  33.43 

8.3585 

23  42  29.6 

7.838 

5 

14  44  15.28 

1.9610 

15  46  15.3 

iijam 

5 

16  25  48.76 

3.8585 

23  50  16.4 

7.790 

6 

14  46  14.29 

1.9861 

15  58  12.3 

11.918 

6 

16  28    4.45 

8.8644 

23  57  56.0 

7.601 

7 

14  48  13.61 

1J»19 

16  10    5.6 

11.857 

7 

16  30  20.49 

8.3703 

24    5  28.5 

7.483 

8 

14  50  13.23 

1.9963 

16  21  55.1 

11.794 

8 

16  32  36.89 

8.3763 

24  12  53.8 

73)1 

9 

14  52  13.16 

9.0015 

16  33  40.8 

11.730 

9 

16  34  53.64 

3.8898 

24  20  11.8 

7.838 

10 

14  54  13.41 

3.0067 

16  45  22.7 

11.665 

10 

16  37  10.75 

8J9880 

24  27  22.3 

7.114 

11 

14  56  13.97 

3.0190 

16  57    0.6 

11.598 

11 

16  39  28.21 

3.8938 

24  34  25.4 

6.989 

12 

14  58  14.85 

3.0174 

17    8  34.5 

lU^-M) 

12 

16  41  46.01 

3.8996 

24  41  21.0 

6.C63 

13 
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3.0938 

17  20    4.3 

11.463 

13 

16  44    4.16 

9.3054 

24  48    9.0 

6.736 

14 

15    2  17.58 

3.0988 

17  31  30.0 

11.393 

14 

16  46  22.66 

8.3111 

24  54  49.3 

6.608 

15 

15    4  19.44 

3.0337 

17  42  51.4 

11.391 

15 

16  48  41.50 

3.3168 

25    1  21.9 

6.478 

16 

15    6  21.62 

3.0399 

17  54    8.5 

11.349 

16 

16  51    0.67 

3.3934 

25    7  46.7 

6.347 

17 

15    8  24.13 

9.0447 

18    5  21.2 

11.175 

17 

16  53  20.18 

8.3880 

25  14    3.6 

6.816 

18 

15  10  26.98 

9.0503 

18  16  29.5 

11.100 

18 

16  55  40.03 

3..S335 

25  20  12.6 

6.083 

19 

15  12  30.17 

3.0559 

18  27  33.3 

11.035 

19 

16  58    0.21 

8.3390 

25  26  13.6 

5.948 

20 

15  14  33.69 

3.0615 

18  38  32.5 

10.948 

20 

17    0  20.71 

8.3444 

25  32    6.4 

5.813 

21 

15  16  37.55 

3.0673 

18  49  27.1 

10.870 

21 

17    2  41.54 

3.3498 

25  37  51.1 

5.677 

22 

15  18  41.75 

3.07i9 

19    0  16.9 

10.790 

22 

17    5    2.69 

3.3559 

25  43  27.6 

5.540 

23 

15  20  46.30 

3.0787 

19  11     1.9 
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23 

17    7  24.16 

3.3605 

25  48  55.8 

5.401 

24 

15  22  51.19 

3.0845 

S.  19  21  42.0 

10.697 

24 

17    9  45.95 

'    3J657 

S.25  54  15.7 

5SBlj 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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Diff. 
forlm. 
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for  1  m. 
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h     m      8 
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II 

li     m      s 

8 

O          1          0t               t*             I 

0 
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9.5081 

s.27    9  25.3 
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1 
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9.3708 
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1 
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9.5084 
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9.535 
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9.3759 
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4.979 

2 
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9.5085 

27    4  21.1 

9.704 

3 

17  16  53.16 

9.3809 

26    9  24.6 

4.836 

3 

19  15  13.33 

9.5085 

27    1  33.8 

9.833 

4 

17  19  16.16 

9.3858 

26  14  10.5 

4.699 

4 

19  17  43.84 

9.5084 

26  58  36.3 

ZMS 

5 

17  21  39.46 

9.3907 

26  18  47.7 

4.547 

5 

19  20  14..34 

9.5089 

26  55  28.7 

3.919 

6 

17  24    ;).04 

9.3955 

26  23  16.1 

4.401 

6 

19  22  44.83 

9.5079 

26  52  10.9 

3.380 

7 

17  26  26m 

9.4009 

26  27  35.8 

4.954 

7 

19  25  15.30 

9.5075 

26  48  43.0 

3.548 

8 

17  28  51.06 

9.4048 

26  31  46.6 

4.106 

8 

19  27  45.73 

9.5069 

26  45    5.1 

3.717 

9 

17  31  15.49 

9.4094 

26  35  48.5 

3.958 

9 

19  30  16.12 

9.5Me 

26  41  17.0 

10 

17  33  40.19 

9.4139 

26  39  41.5 

3.808 

10 

19  32  46.47 

9.5054 

26  37  18.8 

4U164 

11 

17  36    5.16 

9.4J63 

26  43  25.5 

3.658 

11 

19  35  16.77 

9.5045 

26  33  10.5 

4J999 

12 

17  38  30.39 

9.4996 

26  47    0.5 

3.506 

12 

19  37  47.01 

9.5035 

26  28  52iS 

4.388 

13 

17  40  55.88 

9.4968 

26  50  26.4 

3.354 

13 

19  40  17.19 

9.5084 

26  24  23.8 

4J&7 

14 

17  43  21.61 

9.4310 
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3.901 

14 

19  42  47.30 

9.5019 
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4.794 

15 

17  45  47.59 

9.4351 

26  56  50.4 

3.047 

15 
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9.4908 

26  14  57J0 

4UM 

16 

17  48  13.82 

9.4390 
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9.899 

16 
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9.4884 
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17 
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9.4498 
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9.736 

17 
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9.4969 
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18 

17  53    6.96 

9.4465 
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9.579 

18 

19  52  46.91 

9.4853 
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5.387 

19 

17  55  3a87 

9.4509 

27    7  47.0 

9.489 

19 
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9.4836 
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5.568 

20 

17  58    0.99 

9.4537 
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9.964 

20 
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9.4917 
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5.717 

21 
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9.4579 

27  12  18.7 

9.106 

21 
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9.4898 

25  42  37.7 

5.881 

22 

18    2  55.86 

9.4606 

27  14  20.3 

1.947 

22 

20  '2  44.92 

9.4878 

25  36  40.0 

Vin^M 

23 

18    5  23.60 

9.4639 

S.27  16  12.3 

1.787 

23 

20    5  14.13 

9.4857 

S.25  30  32.5 

6.987 

SUJ 

^DA\ 

'  26. 

TUI 

jJSDA^ 

Y  28. 

0 

18    7  51.53 

9.4671 

S.27  17  54.7 

1.6S6 

0 

20    7  43.21 

9.4835 

S.25  24  15.21 

6J88 

1 

18  10  19.64 

9.4701 

27  19  27.4 

1.464 

1 

20  10  12.16 

9.4813 

25  17  48ii 

6.S31 

2 

18  12  47.94 

9.4730 

27  20  50.4 

13B 

2 

20  12  40.97 

9.4789 

25  11  liJS 

6.688 

3 

18  15  16.41 

9.4756 

27  22    3.7 

1.140 

3 

20  15    9.63 

9^765 

25    4  25.2 

6.853 

4 

18  17  45.04 

9.4785 

27  23    7.2 

0.977 

'4 

20  17  38.15 

9.4740 

24  57  29.2 

7UM3I 

5 

18  20  13.83 

9.4811 

27  24    0.9 

0.813 

5 

20  20    6.51 

9.4714 

24  50  23.6 

7.179 

6 

18  22  42.77 

9.4836 

27  24  44.7 

0.649 

6 

20  22  34.72 

9.4686 

24  13    8.6 

7J80 

7 

18  25  11.86 

9.4860 

27  25  18.7 

0.484 

7 

20  25    2.77 

9.4661 

24  35  44.1 

7.487 

8 

18  27  41.09 

9.4889 

27  25  42.8 

0.310 

8 

20  27  30.65 

9.4633 

24  28  10.2 

7444 

9 

18  30  10.45 

9.4909 

27  25  57.0 

-0.153 

9 

20  29  58.36 

9.4604 

24  20  26.9 

7.800 

10 

18  32  39.93 

9.4093 

27  26    1.2 

•fO.019 

10 

20  32  25.90 

9.4574 

24  I2  34ii 

7.866 

11 

18  35    9.53 

9.4943 

27  25  55.5 

0.178 

11 

20  34  53.26 

9.4544 

24    4  32.3 

8.108 

12 

18  37  39.24 

9.4861 

27  25  39.8 

0.345 

12 

20  37  20.43 

9.4514 

23  56  21.1 

6Jm 

13 

18  40    9.06 

9.4978 

27  25  14.1 

0.519 

13 

20  39  47.42 

9.4483 

23  48    0.7 

8.416 

14 

18  42  38.97 

9.^093 

27  24  38.3 

0.679 

14 

20  42  14.22 

9.4451 

23  39  31.2 

6.566 

15 

18  45    8.97 

9.5007 

27  23  52.5 

0.847 

15 

20  44  40.83 

9.4419 

23  30  52.6 

8.718 

16 

18  47  39.05 

9.5090 

27  22  56.6 

1.015 

16 

20  47    7.25 

9.4386 

23  22    5.0 

8.868 

17 

18  50    9J21 

9.5039 

27  21  50.6 

1.184 

17 

20  49  33.47 

9.4353 

23  13    8.5 

9M7  ' 

18 

18  52  39.43 

9.5043 

27  20  34.5 

1.3S8 

18 

20  51  59.49 

9.4319 

23  4  ao 

8.165, 

19 

18  55    9.72 

9.5053 

27  19    8.3 

1.591 

19 

20  54  25.30 

8.4985 

22  54  48.6 

8.319' 

20 

18  57  40.06 

9.5061 

27  ]7  32.0 

1.690 

20 

20  56  50.91 

9.4950 

22  45  25.5 

9.456 

21 

19    0  10.45 

9.5068 

27  15  45.5 

1.859 

21 

20  59  16.31 

9.4915 

22  35  53.6 

9.689 

22 

19    2  40.87 

9.5074 

27  13  48.9 

9.098 

22 

21    1  41.49 

9.4180 

22  26  lai 

9.747 

23 

19    5  nj3S 

9.5078 

27  11  42.2 

9.197 

23 

21    4    6.46 

9.4L44 

22  16  24.0 

8.888 

24 

19    7  41.81 

9.5081 
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24 

21    6  31.22 
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S.22    6  26.3 

'"^1 
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THE  MOON' 3  RIGHT  ASCENSION  AND  DECLINATION. 
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33    4  42.86 
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10  58  38.4 

15.553 
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31  16    8.05 
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23    6  56.84 
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5 
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6 
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9.3886 
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6 
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9JS969 
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15.758 

7 

31  23  18.38 

9.3848 
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7 
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15.833 
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9.3811 
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8 
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9 
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9.3773 
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9 
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9.9309 
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9.3735 
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10 
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9.9181 

9    8    7.5 
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11 
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9.3007 

20    7  46.8    11.518 

11 

23  22  30.74 

9.9160 
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16.067 

IS 

31  35  10.94 
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12 

23  24  43.64 

9.9140 

8  35  59.4 

16.194 

13 
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19  44  29.2 

11.773 

13 

23  26  56.42 

9.9191 
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14 
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9.3581 
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14 
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19    8  36.5   19.145 
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7  31    3.5 

16.336 
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9.1354 
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16.591 
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9.3317 
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19.730 

21 
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16.563 

S3 
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22 
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16US03 
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9.9653 

13  45    4.9 
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SO 
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31 
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P.L. 

P.L. 
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3081 

53  35  43 

3070 

Sun 

E. 

43  32    7 

3464 

42  11    3 

3463 

40  49  58 

3463 

39  28  52 

3400  [ 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^ 

9 

star's  Name 

P.L. 

P.L. 

P.L. 

PL. 

and 

Midnight 

of 

XVh. 

of 

XVIIiii- 

of 

XXIh. 

of 

Position. 

^^ 

Biff. 

Diff. 
9705 

Diff. 

Diff. 

a  Arietis 

W. 

O          /        /I 

33  26  32 

S710 

O           /         // 

34    2  59 

O           /         /' 

35  39  32 

9704 

Oil' 

37  16    6 

9707 

PoHiix 

E. 

44    1  25 

9446 

42  18  56 

9465 

40  36  54 

9485 

38  55  19 

9504 

Regulus 

R 

80  30  22 

9455 

78  48    6 

9475 

77    6  18 

9494 

75  24  57 

9513 

Venus 

E. 

96  43  44 

9859 

95  10  24 

9873 

93  37  31 

9894 

92    5    4 

9915 

Jupiter 

£. 

102    0  32 

9514 

100  19  38 

9533 

98  39  11 

9559 

96  59  10 

9571 

10 

a  Pe^i 
a  Anetis 

W. 

88  17  27 

9971 

89  48  16 

9989 

91  18  42 

3006 

92  48  45 

3097 

W. 

45  17  20 

9744 

46  53    2 

9753 

48  28  31 

9765 

50    3  45 

9776 

Pollux 

E. 

30  34  13 

9601 

28  55  20 

9691 

27  16  53 

9640 

25  38  53 

9660 

Regulus 

E. 

67    4  50 

9609 

6526    7 

9638 

63  47  50 

9646 

62    9  58 

9666 

Venus 

E. 

84  29  24 

3018 

82  59  34 

3038 

81  30    8 

3058 

80    1    7 

3078 

Jupiter 

E. 

88  45  38 

9666 

87    8  13 

96a^ 

85  31  13 

9704 

83  54  38 

9799 

Sun 

E. 

116  42  32 

9835 

115  10  57 

9954 

113  39  47 

9973 

112    9    1 

9993 

11 

a  PegBsi 

W. 

100  12  56 

3199 

101  40  32 

3149 

103    7  42 

3170 

104  34  27 

3199 

a  Arietis 

W. 

57  55  56 

9640 

59  29  32 

9859 

61    2  52 

9866 

62  35  55 

9880 

Aldebaran 

W. 

27  36  48 

9903 

29    9    3 

9909 

30  41  18 

9905 

32  13  30 

9910 

Regulus 

E, 

54    6  50 

9756 

52  31  24 

9773 

50  56  21 

9791 

49  21  41 

9807 

Venus 

E. 

72  42    2 

3J74 

71  15  22 

3193 

69  49    4 

3910 

68  23    7 

3938 

Jupiter 

E, 

75  57  40 

9810 

74  23  25 

9837 

72  49  32 

9844 

71  16    1 

9859 

Sun 

E. 

104  41  10 

3087 

103  12  44 

3106 

101  44  40 

3199 

100  16  57 

3139 

12 

a  Arietis 

W. 

70  17    0 

9949 

71  48  25 

9954 

73  19  35 

9966 

74  50  30 

9978 

Aldebaran 

W. 

39  52  42 

9944 

41  24    5 

9953 

42  55  17 

9969 

44  26  18 

9970 

Regulus 

E. 

41  33  44 

9890 

40    1  12 

9905 

38  29    0 

9999 

36  57    8 

9937 

Venus 

E. 

61  18  25 

3311 

59  54  26 

3335 

58  30  44 

3341 

57    7  20 

3355 

Jupiter 

E. 

63  33  27 

9996 

62    1  54 

9950 

60  30  38 

9963 

58  59  39 

9977 

Sun 

E. 

93    3  23 

3919 

91  37  36 

3934 

90  12    7 

3948 

88  46  55 

3969 

13 

a  Arietis 

W. 

82  21  33 

3131 

83  51    7 

3049 

85  20  28 

30G9 

86  49  37 

3060 

Aldebaran 

W. 

51  58  42 

3019 

53  28  40 

3091 

54  58  27 

3099 

56  28    4 

3035 

Regulus 

E. 

29  22  46 

3017 

27  52  54 

3034 

26  23  23 

3051 

25    4  13 

3069 

Venus 

E. 

50  14  15 

3491 

48  52  22 

3439 

47  30  42 

3444 

46    9  15 

3454 

Jupiter 

E. 

51  28  45 

3097 

49  59  18 

9048 

48  30    5 

3059 

47    1    5 

3069 

Sun 

£. 

81  44  48 

3395 

80  21    5 

3337 

78  57  36 

3347 

77  34  19 

3357 

14 

a  Arietis 

W. 

94  12  44 

3101 

95  40  52 

3106 

97    8  52 

3!15 

98  36  48 

3191 

Aldebaran 

W. 

63  54    1 

3069 

65  22  49 

3074 

66  51  30 

3060 

68  20    4 

3085 

Venus 

E. 

39  24  51 

3509 

38    4  29 

3510 

36  44  16 

3518 

35  24  12 

3595 

Jupiter 

E. 

3939    0 

3114 

38  11    7 

3191 

36  43  23 

3199 

35  15  49 

3137 

Sun 

E. 

70  40  37 

3401 

69  18  22 

w'lWU 

67  56  15 

3415 

66  34  16 

3499 

15 

a  Arietis 

W. 

105  54  10 

3149 

107  21  20 

3153 

108  48  25 

3158 

110  15  24 

3166 

Aldebaran 

W. 

75  41  32 

3106 

77    9  36 

3108 

78  37  36 

3110 

80    533 

3119 

PoUux 

W. 

31  27  53 

3073 

32  56  35 

3076 

34  25  14 

3078 

35  53  50 

3080 

Jupiter 

E. 

28    0    7 

3171 

26  33  23 

3178 

25    648 

3185 

23  40  21 

3199 

Sun 

E. 

59  45  58 

3446 

58  24  34 

3451 

57    3  15 

3464 

55  42    0 

3456 

16 

Aldebaran 

W. 

87  24  50 

3118 

88  52  38 

3119 

90  20  25 

3119 

91  48  12 

9118 

Pollux 

W. 

43  16  21 

3066 

44  44  48 

3086 

46  13  15 

3066 

47  41  43 

3085 

Sun 

E. 

48  56  20 

3464 

47  35  16 

3465 

46  14  13 

3465 

44  53  10 

3465 

17 

Aldebaran 

W. 

99    7  20 

3113 

100  35  14 

3110 

102    3  12 

3108 

103  31  12 

3106 

PoUux 

W. 

55    4  18 

3077 

56  32  56 

3075 

58    136 

3073 

59  30  19 

9069 

Sun 

E. 

38    7  43 

3458 

36  46  32 

9456 

35  25  19 

3454 

34   4   a 

3459 
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LUNAR  DISTANCES. 

^4 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

a 

18 

and 

Noon. 

of 

nih. 

of 

vit. 

of 

IX^ 

of 

Position. 

Biif. 

Biff. 

Diff. 

BUT. 

Pollux 

W. 

O           t        II 

60  59    6 

9066 

O           1        II 

62  27  57 

3063 

O          /       // 

63  56  52 

3099 

o          /       /• 

65  25  52 

9006 

Sow 

E. 

32  42  45 

31  21  23 

3446 

29  59  58 

3449 

28  38  29 

9438 

23 

Sun 

W. 

23    9  23 

3183 

24  S5  54 

3179 

26    2  37 

3163 

27  29  31 

3153 

Saturn 

E. 

63  13  17 

3845 

61  39  48 

2838 

60    6  10 

2831 

58  32  22 

9893 

Gc  Aquilee 

E. 

70  12  33 

3795 

68  57  26 

3808 

67  42  32 

3823 

66  27  53 

3840 

FomaUiaut 

E. 

97  53  43 

9091 

96  23  19 

2981 

94  52  43 

9979 

93  21  55 

2964 

24 

Sun 

W. 

34  46  52 

3105 

36  14  55 

3096 

37  43    9 

3087 

39  11  35 

3077 

Saturn 

E. 

50  40  57 

3786 

49    6  11 

2779 

47  31  16 

2773 

45  56  11 

97«& 

a  AquilsB 

E. 

60  19  49 

3969 

59    7  32 

3995 

57  55  47 

4031 

56  44  38 

4072 

Fomalhaut 

E. 

85  45  21 

2994 

84  13  32 

2916 

82  41  33 

9909 

81    9  25 

9001 

a  Pegasi 

E. 

105  32  55 

3158 

104    5  55 

3143 

102  38  38 

3130 

101  11    5 

3116 

25 

Sun 

W. 

46  36  45 

9sm 

48    6  24 

3018 

49  36  15 

3007 

51    6  19 

9997 

Saturn 

E. 

37  58  28 

S731 

36  22  29 

9724 

34  46  21 

9719 

33  10    6 

2713 

a  Aquilw 

E. 

51    0  11 

4350 

49  54    4 

4425 

48  49    5 

4508 

47  45  20 

4599 

Foinalhaut 

E. 

73  26  33 

9869 

71  53  34 

2863 

70  20  28 

2856 

68  47  15 

9853 

a  Pegasi 

E. 

93  49  30 

3050 

92  20  30 

3049 

90  51  18 

9039 

89  21  54 

3030 

26 

Sun 

W. 

58  39  56 

9943 

60  11  20 

2933 

61  42  57 

2999 

63  14  48 

9910 

Antares 

W. 

23  42  10 

S695 

25  20  31 

261S 

26  59    9 

2600 

28  38    4 

9588 

Fomalhaut 

E. 

60  59  44 

9635 

59  26    1 

2839 

57  52  15 

2831 

56  18  27 

2890 

GC  Pegasi 

£. 

81  52  13 

9991 

80  21  49 

2985 

78  51  17 

2979 

77  20  38 

9974 

27 

Sun 

W. 

70  57  42 

9853 

72  31    1 

2849 

74    4  35 

2829 

75  38  25 

2818 

Antares 

W. 

36  56  47 

9599 

38  37  20 

2517 

40  18    9 

2506 

41  59  14 

9494 

Fomalhaut 

E. 

48  29  46 

9846 

46  56  18 

9853 

45  22  59 

9809 

43  49  52 

9875 

a  Pegasi 

E. 

69  46    6 

9960 

68  15    3 

2959 

66  43  59 

9960 

65  12  56 

9963 

a  AiMtis 

E. 

111  17  23 

9606 

109  38  36 

2594 

107  59  32 

9581 

106  20  11 

9568 

28 

Sun 

W. 

83  31  26 

9757 

85    6  50 

2745 

86  42  30 

9733 

88  18  26 

9190 

Antares 

W. 

50  26  46 

9436 

52  11  29 

9494 

53  54  29 

9419 

55  37  46 

2401 

a  Pe^si 
a  Anetis 

E. 

57  38  51 

9903 

56    8  30 

3005 

54  38  23 

3019 

53    834 

9097 

£. 

97  59    8 

9507 

96  18    5 

9496 

94  36  46 

9484 

92  55  10 

2479 

29 

Sun 

W. 

96  22  13 

9659 

97  59  48 

9647 

99  37  39 

9636 

101  15  46 

90M 

Antares 

W. 

64  18  18 

2344 

66    3  14 

9939 

G7  48  27 

2321 

69  33  56 

9310 

Mors 

W. 

31  14  57 

9589 

32  54    7 

2577 

34  33  34 

9564 

36  13  19 

2551 

GC  Arietis 

E. 

84  23  10 

2417 

82  39  59 

2405 

80  56  32 

9396 

79  12  51 

9385 

Aldeboran 

E. 

114  40  23 

9384 

112  56  25 

2371 

111  12    9 

9359 

109  27  35 

9946 

30 

Sun 

W. 

109  30  23 

9566 

111  10    5 

2554 

112  50    3 

9543 

114  30  16 

9SS9 

Antares 

W. 

78  25  24 

9955 

80  12  30 

9245 

81  59  50 

9235 

83  47  25 

9235 

Mars 

W. 

44  36  22 

9491 

46  17  48 

2480 

47  59  29 

2409 

49  41  26 

9456 

Saturn 

W. 

30  14  25 

9319 

31  59  57 

2304 

33  45  51 

2389 

35  32    6 

9976 

a  Arietis 

E. 

70  30  54 

2339 

68  45  51 

2331 

67    0  37 

2333 

65  15  11 

9316 

Aldebaran 

E. 

100  40  29 

2390 

98  54  15 

2979 

97    7  45 

2269 

95  21    0 

8359 

31 

Antares 

W. 

92  48  55 

9180 

94  37  53 

2172 

96  27    3 

21dt 

98  16  25 

9157 

Miu^ 

W. 

58  14  49 

9410 

59  58  10 

2401 

61  41  44 

2393 

63  25  29 

9384 

a  Aquilte 

W. 

52  10  33 

3603 

53  27  27 

3615 

54  45  45 

3543 

56    5  22 

947« 

Saturn 

W. 

44  27  58 

2318 

46  15  58 

9909 

48    4  12 

2900 

49  52  40 

2191 

a  Arietis 

E. 

56  25  44 

2390 

54  39  30 

2387 

52  53  11 

2286 

51    6  49 

9985 

Aldebanm 

E. 

86  23  40 

9914 

84  35  33 

9905 

82  47  13 

21W 

80  58  43 

9191 

J 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

« 

h 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight 

of 

XVk. 

of 

XVlllii. 

of 

XXIh. 

of 

18 

.  Poeition. 

Diif. 

Diff. 

Diff. 

Dur. 

Pollux 

• 

W. 

O          /         // 

66  54  56 

30S9 

68  24    5 

3047 

69  53  20 

3043 

O           /        // 

71  22  40 

3088 

Sun 

E. 

27  16  55 

3434 

25  55  17 

3431 

24  33  35 

3497 

23  11  49 

3493 

23 

Sun 

W. 

28  56  36 

3143 

30  23  53 

3134 

31  51  21 

3194 

33  19    1 

3115 

Saturn 

E. 

56  58  24 

9616 

55  24  17 

9808 

53  50    0 

9801 

52  15  33 

9794 

a  Aquilie 

£. 

65  13  32 

3859 

63  59  31 

3880 

62  45  51 

3905 

61  32  36 

3939 

Fomalhaut 

E. 

91  50  57 

99S5 

.   90  19  48 

9947 

88  48  29 

9939 

87  17    0 

9931 

34 

Sun 

W. 

40  40  13 

3007 

42    9    3 

3057 

43  38    5 

3047 

45    7  19 

3038 

Saturn 

E. 

44  20  57 

9758 

42  45  34 

9750 

41  10    1 

9744 

39  34  19 

9737 

a  Aquilee 

E. 

55  34    9 

4117 

54  24  24 

4106 

53  15  26 

4991 

52    7  20 

4889 

Fomalhaut 

E. 

7937    8 

9894 

78    4  42 

9887 

76  32    7 

9881 

74  59  24 

3875 

a  Pegasi 

E. 

99  43  15 

3104 

98  15  10 

3069 

96  46  51 

9080 

95  18  17 

3069 

25 

Sun 

W. 

52  36  36 

9986 

54    7    6 

9976 

55  37  49 

9966 

57    8  46 

9954 

Saturn 

E. 

31  33  44 

9700 

29  57  IC 

9704 

28  20  42 

9701 

26  44    4 

9698 

a  AquilflB 

E. 

46  42  54 

4701 

45  41  55 

4614 

43  42  30 

4940 

41  44  47 

5081 

Fomalhaut 

E. 

67  13  56 

9848 

65  40  30 

9844 

64    6  59 

9840 

62  33  23 

9838 

oe  Pegasi 

E. 

87  52  18 

3081 

86  22  31 

3014 

84  52  35 

9006 

83  22  29 

9997 

26 

Sun 

W. 

64  46  54 

9899 

66  19  14 

9887 

67  51  49 

9676 

69  24  38 

9865 

Antares 

W. 

30  17  16 

9576 

31  56  44 

8564 

33  36  29 

9559 

35  16  30 

9540 

Fomalhaut 

E. 

54  44  38 

9831 

53  10  50 

9839 

51  37    4 

8835 

50    3  22 

9840 

oc  Pegasi 

E. 

75  49  53 

9060 

74  19    2 

9966 

72  48    7 

9963 

71  17    8 

9961 

27 

Sun 

W. 

77  12  30 

9805 

78  46  51 

9794 

80  21  27 

2789 

81  56  19 

9770 

Antares 

W. 

43  40  36 

9489 

45  22  14 

9471 

47    4    8 

9459 

48  46  19 

8448 

Fomalhaut 

E. 

42  17    1 

9891 

40  44  30 

9909 

39  12  22 

9931 

37  40  43 

9950 

a  Pe^i 
a  Anetts 

E. 

63  41  56 

9965 

62  10  59 

8069 

60  40    8 

8975 

59    9  24 

9984 

E. 

104  40  32 

9556 

108    0  36 

9544 

101  20  24 

8539 

99  39  55 

9519 

26 

Sun 

W. 

89  54  39 

9708 

91  31    8 

9696 

93    7  53 

9684 

94  44  55 

9679 

Antares 

W. 

57  21  19 

9389 

59    5    9 

9978 

60  49  15 

9366 

62  33  38 

9355 

a  Pejuasi 
a  Anetis 

E. 

51  39    7 

3067 

50  10    5 

9070 

48  41  30 

3106 

47  13  28 

3141 

E. 

91  13  18 

9461 

89  31  10 

9450 

87  48  46 

9438 

86    6    G 

9497 

29 

Sun 

W. 

102  54    9 

9619 

104  32  48 

9509 

106  11  44 

9588 

107  50  56 

8577 

Antares 

W. 

71  19  41 

9999 

73    5  42 

8987 

74  52    0 

9977 

76  38  34 

8966 

Mars 

w. 

37  53  22 

9538 

39  33  42 

9586 

41  14  19 

2515 

42  55  12 

8509 

a  Arietis 

E. 

77  28  55 

9375 

75  44  45 

3366 

74    0  21 

9357 

72  15  44 

9348 

Aldebaran 

E. 

107  42  43 

9335 

105  57  34 

33M 

104  12    9 

9319 

102  26  27 

9901 

90 

Sun 

W. 

116  10  43 

9589 

117  51  25 

8513 

119  32  20 

9503 

121  13  29 

9408 

Antares 

W. 

85  35  15 

9916 

87  23  19 

9906 

89  11  38 

9197 

91    0  10 

9188 

Mars 

W. 

51  23  38 

JHtUJ 

53    6    5 

9438 

54  48  46 

8488 

56  31  41 

8419 

Saturn 

W. 

37  18  41 

3963 

39    535 

9951 

40  52  46 

9840 

42  40  14 

939» 

a  Arietis 

E. 

63  29  35 

9309 

61  43  49 

3304 

59  57  55 

2998 

58  11  53 

8994 

Aldebaran 

E. 

93  34    0 

9949 

91  46  46 

9939 

89  59  17 

9931 

88  11  35 

9999 

31 

Antares 

W. 

100    5  58 

9149 

101  55  42 

9143 

108  45  35 

9137 

105  35  38 

9131 

Mars 

W. 

65    926 

9377 

66  53  34 

8370 

68  37  52 

2363 

70  22  20 

9357 

a  Aquile 

W. 

57  26  13 

3415 

58  48  12 

3360 

60  11  14 

3309 

61  35  15 

3963 

Saturn 

s- 

51  41  21 

9183 

53  30  14 

9175 

55  19  19 

2166 

57    8  35 

2168 

a  Arietis 

49  20  27 

9985 

47  34    6 

9986 

45  47  46 

2269 

44    1  31 

2295 

Aldebaran 

E. 

79  10    2 

9184 

77  21  11 

9178 

75  32  11 

3173 

73  43    3 

2168 

18d 


NOYEMBGR^  1S73. 


AT  GREENWICH  APPARENT  NOON. 


i 


I 


Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Moa. 

Tues. 

Wed. 

Thur. 
Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 


4 
I 

9 


O 
P 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


ApparwU 
Bight  Ascension. 


h    m       8 

14  27  1.83 
14  30  57.61 
14  34  54.19 

14  38  51.58 
14  42  49.81 
14  46  48.87 

14  50  48.77 
14  54  49.53 

14  58  51.15 

15  2  53.63 
15  6  56.97 
15  11  1.18 

15  15  6.28 
15  19  12.24 
15  23  19.06 

15  27  26.73 
15  31  35.27 
15  35  44.66 

15  39  54.88 
15  44  5.92 
15  48  17.77 

15  52  30.41 

15  56  43.84 

16  0  58.05 

16  5  12.99 
16  9  28.65 
16  13  45.02 

16  18  2.09 
16  22  19.84 
16  26  38.25 

16  30  57.30 


Di£for 
Ihoor. 


9.808 
9.842 
9.876 

9.910 

9.944 

•9.979 

10.013 
10.049 
10.085 

10.121 
10.157 
10.194 

10.230 
10.266 
10.302 

10.338 
10.373 
10.408 

10.442 
10.476 
10.509 

10.542 
10.574 
10.606 

10.637 
10.667 
10.696 

10.725 
10.753 
10.780 

10.806 


Apgatwi 
Declination. 


ii 


S.  14  33  25.2 

14  52  27.8 

15  11  15.9 

15  29  49.0 

15  48  6.9 

16  6  9.0 

16  23  54.9 
16  41  24.3 

16  58  36.9 

17  15  32.4 
17  32  10.0 

17  48  29.5 

18  4  30.7 
18  20  13.2 
18  35  36.3 

18  50  39.7 

19  5  23.0 
19  19  45.7 

19  33  47.6 

19  47  28.3 

20  0  47.2 

20  13  44.1 
20  26  18.7 
20  38  30.5 

20  50  19.0 

21  1  44.1 
21  12  45.5 

21  23  22.8 
21  33  35.7 
21  43  23.8 

S.21  52  46.9 


Dlfr.for 
1  hour. 


47.90 
47.29 
46.67 

46.05 
45.40 
44.74 

44.05 
43.35 
42.65 

41.92 
41.17 
40.41 

39.63 
38.85 
38.03 

37.20 
36.36 
35.49 

34.62 
33.74 
32.82 

31.88 
30.95 
29.99 

29.01 
28.02 
27.02 

26.01 
25.00 
23.94 

22.91 


Semi- 
diameter. 


6  9.98 

6  10.23 

6  10.48 

6  10.72 

6  10.96 

6  11.20 


11.43 
11.66 
6  11.88 


6  12.10 

6  12.32 

6  12.53 

6  12.74 

6  12.95 

6  13.16 

6  13.36 

6  13.56 

6  13.76 

6  13.95 

6  14.14 

6  14.33 

6  14.52 

6  14.71 

6  14.89 

6  15.07 

6  15.25 

6  15.42 

6  15.59 

6  15.75 

6  15.91 


16  16.06 


Sidereal 
Time 
of  the 
Semi- 

diametei 

passing 
the 

Merid- 
ian. 


66.99 
67.11 
67.22 

67.34 
67.46 
67.58 

67.70 
67.82 
67.94 

68.06 
68.18 
68.29 

68.41 
68.53 
68.65 

68.77 
68.88 
68.99 

69.10 
69.22 
69.33 

69.44 
69.55 
69.66 

69.76 
69.86 
69.96 

70.06 
70.15 
70.24 

70.33 


Equation  of 
Time, 

from 

Apparent 

Time. 


Difllfoij 
Ihonr. 


m       8 

16  17.47 
16  18.25 
16  18.22 

16  17.39 
16  15.73 
16  13.22 

16  9.88 
16  5.70 
16  0.66 

15  54.75 
15  47.97 
15  40.34 

15  31.82 
15  22.43 
15  12.20 

15  1.12 
14  49.16 
14  86.37 

14  22.75 
14  8.31 
13  53.05 

13  37.02 
13  20.19 
13  2.59 

12  44.25 
12  25.20 
12  5.45 

11  44.99 
11  23.84 
11  2.05 

10  39.62 


0.047 
0.014 
0.020 

0.054 
0.088 
0.123 

0.157 
0.193 
0.229 

0.265 
0.301 
0.337 

0.373 
0.409 
0.445 

0.481 
0.516 
0.551 

0.585 
0.619 
0.652 

0.685 
0.717 
0.749 

0.779 
0.809 
0.838 

0.867 
0.895 
0.922 

0.948 


KoTE.— Mean  Time  of  the  Semidiameter  passing  may  be  foond  by  sabtracting  0s.l9  from  the  Sidereal  Time. 
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183 


AT  GREENWICH  MEAN  NOON. 


I 

O 

I? 
P 


Sat. 

Sun, 

Mod. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat 

Sun. 

Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun. 

Mon. 


I 

I 

o 


1 

2 
3 

4 
5 
6 

7 
6 
9 

10 
11 
12 

13 

14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


THE  SUN'S 


ApparerU 
Right  Ascension. 


h     m       s 

14  27  4.49 
14  31  0.28 
14  34  56.87 

14  38  54.27 
14  42  52.50 
14  46  51.57 

14  50  51.48 
14  54  52.23 

14  58  53.84 

15  2  56.31 
15  6  59.65 
15  11  3.85 

15  15  8.93 
15  19  14.88 
15  23  21.68 

15  27  29.33 
15  31  37.84 
15  35  47.20 

15  39  57.39 
15  44  8.40 
15  48  20.21 

15  52  32.81 

15  56  46.20 

16  1  0.36 

16  5  15.26 
16  9  30.87 
16  13  47.18 

16  18  4.20 
16  22  21.90 
16  26  40.25 

16  30  59.24 


Diff.  for 
IhouT. 


9.809 
9.842 
9.876 

9.910 
9.944 
9.979 

0.013 
0.049 
0.085 

0.121 
0.157 
0.193 

0.229 
0.265 
0.301 

0.337 
0.372 
0.407 

0.441 
0.475 
0.508 

0.541 
0.573 
0.605 

0.635 
0.665 
0.694 

0.723 
0.751 
0.778 


10.804 


Appaarent 
Declination. 


// 


S.  14  33  38.2 

14  52  40.7 

15  11  28.6 

15  30  1.5 

15  48  19.2 

16  6  21.1 

16  24  6.8 
16  41  36.0 

16  58  48.4 

17  15  43.5 
17  32  20.9 

17  48  40.2 

18  4  41.2 
18  20  23.2 
18  35  45.9 

18  50  49.0 

19  5  32.0 
19  19  54.4 

19  33  56.0 

19  47  36.3 

20  0  54.9 

20  13  51.5 
20  26  25.7 
20  38  37.1 

20  50  25.2 

21  1  50.0 
21  12  51.1 

21  23  28.1 
21  33  40.6 
21  43  28.3 

S.21  52  51.0 


Diflf.for 
Ihonr. 


47.90 
47.30 
46.68 

46.06 
45.41 
44.75 

44.06 
43.36 
42.66 

41.93 
41.18 
40.42 

39.64 
38.86 
38.04 

37.21 
36.37 
35.50 

34.63 
33.75 
32.83 

31.89 
30.96 
30.00 

29.02 
28.03 
27.03 

26.02 
25.01 
23.97 


Equation  of 

Time, 

toba 

added  to 

Mean 

Time. 


m      8 

6  17.49 

6  18.26 

6  18.22 

6  17.38 

6  15.71 

6  13.19 

6  9.84 

6  5.65 

6  0.59 

5  54.68 

5  47.89 

5  40.25 

5  31.73 

5  22.33 

5  12.09 

5  1.00 

4  49.04 

4  36.24 

4  22.61 

4  8.16 

3  52.90 

3  36.86 

3  20.03 

3  2.42 

2  44.08 

2  25.03 

2  5.28 

1  44.82 

1  23.67 

1  1.88 


22.92    10  39.45 


Dlfllfor 
Ihonr. 


8 

0.047 
0.014 
0.020 

0.054 
0.088 
0.123 

0.157 
0.193 
0.229 

0J26S 
0.301 
0.337 

0.373 
0.409 
0.445 

0.481 
0.516 
0.551 

0.585 
0.619 
0.652 

0.685 
0.717 
0.749 

0.779 
0.809 
0.838 

0.867 
0.895 
0.922 

0.948 


NoT«.— The  Semidiameter  for  Mean  Noon  may  be  assumed  the  same  as  that  for  Apparent  Noon. 


Sidereal 

Time 

or 

Bight  Ascension 

of 

Mean  Bon. 


h     m       8 

4  43  21.98 
4  47  18.54 
4  51  15.09 

4  55  11.65 

4  59    8.21 

5  3    4.76 

5  7  1.32 
5  10  57.88 
5  14  54.43 

5  18  50.99 
5  22  47.54 
5  26  44.10 

5  30  40.66 
5  34  37.21 
5  38  33.77 

5  42  30.33 
5  46  26.88 
5  50  23.44 

5  54  20.00 

5  58  16.56 

6  2  13.11 

6  6  9.67 
6  10  6.23 
6  14    2.78 

6  17  59.34 
6  21  55.90 
6  25  52.46 

6  29  49.02 
6  33  45.57 
6  37  42.13 


16  41  38.69 


Diff.  for  1  hour. 
-f9».8.'i65 
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III 


AT  GREENWICH  MEAN  NOON. 


1 


.4 


O 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 

18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 


I 

I 


305 
306 
307 

308 
309 
310 

311 
312 
313 

314 
315 
316 

317 
318 
319 

320 
321 
322 

323 
324 
325 

326 
327 
328 

329 
330 
331 

332 
333 
334 

335 


THE  SUN'S 


True  LONGITUDE. 


#1 


219  10  14.4 

220  10  31.2 

221  10  29.6 

222  10  39.6 

223  10  51.3 

224  11     4.7 

225  11  19.9 

226  11  37.0 

227  11  56.2 

228  12  17.4 

229  12  40.4 

230  13    5.4 

231  13  32.3 

232  14     1.1 

233  14  31.7 

234  15    4.1 

235  15  38.3 

236  16  14.1 

237  16  51.4 

238  17  30.2 

239  18  10.4 

240  18  52.0 

241  19  34.9 

242  20  18.9 

243  21  «3.9 

244  21  49.8 

245  22  36.7 

246  23  24.6 

247  24  13.5 

248  25    3.3 

249  25  54.0 


9  45.7 

9  52.4 

10    0.7 

10  10.6 
10  22.1 
10  35.3 

10  50.4 

11  7.4 
11  26.4 

11  47.4 

12  10.2 

12  35.1 

13  1.9 

13  30.5 

14  0.9 

14  33.1 

15  7.2 

15  42.9 

16  20.0 

16  58.6 

17  38.6 

18  20.1 

19  2.8 

19  46.6 

20  31.4 

21  17.1 

22  3.9 

22  51.6 

23  40.3 

24  29.9 

25  20.4 


Diff.  for 
1  hour. 


50.24 
50.31 
50.38 

50.44 
50.52 
50.59 

50.67 
50.75 
50.83 

50.92 
51.00 
51.08 

51.16 
51.23 
51.31 

51.38 
51.45 
51.52 

51.59 
51.65 
51.71 

51.76 
51.81 
51.85 

51.89 
51.93 
61,97 

b2.01 
52.05 
52.09 


152.13 


LATITUDE. 


// 


-0.36 

0.26 

-0.14 

0.00 

+0.13 

0.26 

0.38 
0.49 
0.58 

0.63 
0.65 
0.65 

0.61 
0.54 
0.44 

0.34 

0.22 

+0.09 

-0.04 
0.17 
0.29 

0.39 
0.47 
0.52 

0.51 
0.49 


Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 


0.37 
0.27 
0.17 

-0.04 


9.9964117 
.9962996 
.9961891 

.9960803 
.9959732 
.9958679 

.9957644 
.9956627 
.9955627 

.9954643 
.9953675 
.9952722 

.9951783 
.9950857 
.9949942 

.9949039 
.9948147 
.9947266 

.9946393 
.9945529 
.9944677 

.9943835 
.9943005 
.9942188 

.9941386 
.9940600 


0.44   .9939830 


.9939078 
.9938346 
.9937636 

« 

9.9936948 


Diff.  for 

IhOOT. 


-46,9 
46.3 
46.6 

44.9 
44.2 
43.4 

42.7 
42.0 
41.3 

40.6 
40.0 
39.4 

38.9 
38.4 
37.9 

37.4 
36.9 
36.5 

36.1 
35.7 
35.3 

34.8 
34.3 
33.7 

33.1 
32.4 
31.7 

30.9 
30.0 
29.1 

-28.1 


Hean  Time 

of 
Sidereal  Oh. 


h     m       9 

9  15  6.82 
9  11  10.91 
9    7  15.00 

9  3  19.09 
8  59  23.18 
8  55  27,27 

8  51  31.38 
8  47  35.45 
8  43  39.54 

8  39  43.63 
8  35  47.71 
8  31  51.80 

8  27  55.89 
8  23  59.98 
8  20  4.07 

8  16  8.16 
8  12  12.25 
8  8  16.34 

8  4  20.42 

6  0  24,51 

7  56  28.60 

7  52  32.69 
7  48  36.78 
7  44  40.87 

7  40  44.96 
7  36  49.05 
7  32  53.13 

7  28  57.22 
7  25  1.31 
7  21  5.40 

7  17  9.48 


NoiB :  A  corresponds  to  the  tme  equinox  of  the  date,  X'  to  the  msan  equinox  of  Juiuary  Od. 


Diff.  fior  1  hour. 
— 9».8296 


J 
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GREENWICH  MEAN  TIME. 

• 

THE  MOON'S 

1 
1 

1 

2 
3 

8EH1DIAMXTER. 

HORIZONTAI 

.   PARALLAX. 

MBRIDIAN  PASSAGE. 

AGE. 

"Noon. 

Midnight. 

Koon. 

DifLfor 
Ihonr. 

Midnight 

Diff.  for 
Ihoor. 

Diff.  for 
Ihoiur. 

Noon. 

16  28.0 
16  30.1 
16  28.3 

16  29.5 
16  29.7. 
16  25.9 

60  19.4 
60  27.3 
60  20.8 

+()!60 
+0.04 
-0.68 

60  25.1 
60  25.9 
GO  11.9 

+0.33 

-0.27 

0.89 

h     in 

9  27.0 

10  17.3 

11  8.6 

m 
2.10 

2.11 

2.17 

d 
11.0 

12.0 

13.0 

4 
5 
6 

16  22.5 
16  13.0 
16    0.8 

16  18.2 
16    7.2 
15  54.0 

59  59.3 
59  24.5 
58  39.5 

1.19 
1.69 
2.03 

59  43.4 
59    3.0 
58  14.5 

1.46 
1.88 
2.13 

12     1.8 

12  57.4 

13  54.8 

2.27 
2.36 
2.42 

14.0 
15.0 
16.0 

7 
8 
9 

15  46.9 
15  32.8 
15  19.4 

15  39.8 
15  25.9 
15  13.4 

57  48.6 
56  56.7 
56    7.7 

2.17 
2.13 
1.93 

57  22.5 
56  31.6 
55  45.4 

2.17 
2.05 
1.78 

14  52.9 

15  49.8 

16  43.9 

2.41 
2.32 

2.18 

17.0 
18.0 
19.0 

10 
11 
12 

15    7.9 
14  58.5 
14  52.0 

15    2.9 
14  54.9 
14  49.7 

55  25.1 
54  51.0 
54  26.8 

1.61 
1.22 
0.79 

55    6.9 
54  37.6 
54  18.6 

1.42 
1.01 
0.58 

17  34.3 

18  20.9 

19  4.3 

2.02 
1.87 
1.75 

20.0 
21.0 
22.0 

13 
14 
15 

14  48.2 
14  47.2 
14  48.8 

14  47.4 
14  47.7 
14  50.5 

54  13.0 
54    9.4 
54  15.2 

-0.36 

+0.05 

0.42 

54    9.9 
54  11.2 
54  21.3 

-0.14 

+0.24 

0.59 

19  45.3 

20  25.1 

21  4.6 

1.67 
1.64 
1.66 

23.0 
24.0 
25.0 

16 
17 
18 

14  52.7 

14  58.4 

15  5.5 

14  55.3 

15  1.8 
15    9.5 

54  29.3 

54  50.4 

55  16.4 

0.74 
0.99 
1.16 

54  39.1 

55  2.9 
55  30.7 

0.87 
1.09 
1.22 

21  45.0 

22  27.3 

23  12.6 

1.72 
1.82 
1.96 

26.0 
27.0 
28.0 

19 
20 
21 

15  13.5 
15  21.7 
15  30.0 

15  17.6 
15  25.9 
15  34.1 

55  45.6 

56  16.3 
56  46.8 

1.26 
1.28 
1.25 

56    0.9 

56  31.6 

57  1.7 

1.28 
1.27 
1.22 

6 
0     1.7 

0  54.9 

2.13 
2.30 

29.0 
0.3 
1.3 

22 
23 
24 

15  38.1 
15  45.6 
15  52.4 

15  41.9 
15  49.1 
15  55.6 

57  16.2 

57  43.7 

58  8.9 

1.19 
1.10 
1.00 

57  30.2 

57  56.6 

58  20.7 

1.15 
1.05 
0.95 

1  51.7 

2  50.4 

3  49.2 

2.42 
2.46 
2.42 

2.3 
3.3 
4.3 

25 
26 
27 

15  58.7 

16  4.2 
16    9.0 

16     1.6 
16    6.7 
16  10.9 

58  31.8 

58  52.3 

59  9.6 

0.90 
0.79 
0.65 

58  42.4 

59  1.4 
59  16.9 

0.85 
0.72 
0.56 

4  46.0 

5  40.0 

6  31.3 

2.3 1 
2.19 
2.09 

5.3 
6.3 
7.3 

28 

29 
30 

16  12.6 
16  14.8 
16  15.1 

16  13.9 
16  15.2 
16  14.3 

59  23.0 
59  31.1 
59  32.1 

-0.46 
+0.20 
-0.14 

59  27.8 
59  32.6 
59  29.4 

0.34 
+0.04 
-0.32 

7  20.6 

8  9.1 
8  58.1 
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20    2    0.4 

9.843 

33 

7  53    4.63 

9J2897 

25  59  19.1 

4.963 

13 

9  36    4.49 

9.0063 

19  52    7.5 

9J9i 

14 

7  55  21.84 

9.9839 

25  54  17.4 

5.099 

14 

9  38    4.65 

9.0000 

19  42    9.9 

94199 

15 

7  57  38.70 

9.9781 

25  49    8.0 

5.990 

15 

9  40    4.49 

1.9947 

19  32    7.6 

104)76 

16 

7  59  55.21 

9.9r;29 

25  43  51.0 

6.347 

16 

9  42    4.01 

1.9894 

19  22    0.8 

10.158 

17 

8    2  11.36 

9.9663 

25  38  26.4 

5.473 

17 

9  44    3J22 

1J»48 

19  11  49.5 

10.996 

18 

8    4  27.16 

9Ja604 

25  32  54.3 

5.598 

18 

9  46    2.11 

1.9790 

19    1  33.7 

10.300 

19 

8    6  42.60 

9.9544 

25  27  14.7 

5.791 

19 

9  48    0.69 

1.9738 

18  51  13.5 

10Jt73 

20 

8    8  57.69 

9.9484 

25  21  27.8 

5.843 

20 

9  49  58.96 

1JM87 

18  40  49.0 

10.445 

21 

8  11  12.42 

9.9494 

25  15  33.6 

5.964 

21 

9  51  56.93 

1.9637 

18  30  20i2 

10.516 

22 

8  13  26.78 

9J3364 

25    9  32.1 

6.084 

22 

9  53  54.60 

1.9567 

18  19  47.1 

10.586 

23 

8  15  4078 
MO 

9J9903 

NDA^ 

N.25    3  23.4 

no. 

6.904 

23 

9  55  51.97 
WED] 

1.9538 

NfESD 

N.18    9    9.8 
AY  12. 

104B5 

0 

8  17  54.42 

9J9943 

N.24  57    7.6 

6.SS9 

0 

9  57  49.05 

1.9489 

N.17  58  28.5 

10.793 

1 

8  20    7.69 

9J9189 

24  50  44.7 

6.439 

1 

9  59  45.83 

1.9440 

17  47  4ai 

10.791 

2 

8  22  20.60 

9.9191 

24  44  14.9 

6.555 

2 

10    1  42.33 

1J399 

17  36  53.6 

10.857 

3 

8  24  33.14 

9.9060 

24  37  38J2 

6.669 

3 

10    3  38.54 

14)345 

17  26    0.1 

10.993 

4 

8  26  45.32 

9.1999 

24  30  54.6 

6.789 

4 

10    5  34.47 

1.9996 

17  15    2.8 

10J88 

5 

8  28  57.13 

9.1938 

24  24    4.2 

6.895 

5 

10    7  30.12 

14)958 

17    4    1.6 

114168 

6 

8  31    8.57 

9.1877 

24  17    7.2 

7.007 

6 

10    9  25.49 

1.9907 

16  52  56.5 

11.115 

7 

8  33  19.64 

9.1815 

24  10    3.5 

7.117 

7 

10  11  20.59 

1.9109 

16  41  47.7 

11.177 

8 

8  35  30.35 

9.1754 

24    2  53  J2 

7J296 

8 

10  13  15.43 

1.9117 

16  30  35.2 

11.S38 

9 

8  37  40.69 

9.1693 

23  55  36.4 

7.333 

9 

10  15  10.00 

1.907J 

16  19  19.1 

11J999 

10 

8  39  50.66 

9.1639 

23  48  13.2 

7.440 

10 

10  17    4.30 

1.9030 

16    7  59.3 

11J60 

11 

8  42    0.26 

9.1570 

23  40  43.6 

7.546 

11 

10  18  58.35 

1.8987 

15  56  35.9 

11.418 

12 

8  44    9.50 

9.1500 

23  33    7.7 

7.651 

12 

10  20  52.14 

1.8945 

15  45    9.1 

11.476 

13 

8  46  18.37 

9.1448 

23  25  25.5 

7.754 

13 

10  22  45.68 

1.8903 

15  33  38.8 

11.533 

14 

8  48  2a88 

9.1387 

23  17  37.2 

7.856 

14 

10  24  38.98 

1.8ti09 

15  22    5.1 

llJi89 

15 

8  60  35.02 

9.1397 

23    9  42.8 

7.958 

15 

10  26  32.03 

1.8899 

15  10  28.1 

11.645 

16 

8  52  42.80 

9.1966 

23    1  42.3 

8.059 

16 

10  28  24.85 

1.8789 

14  58  47.7 

11.700 

17 

8  54  50J22 

9.1906 

22  53  35.8 

8.158 

17 

10  30  17.43 

1.8743 

14  47    4.1 

11.754 

J8 

8  56  57.27 

9.1145 

22  45  23.4 

8.956 

18 

10  32    9.77 

1.8705 

14  35  17.2 

11.807 

19 

8  59    a96 

9.1065 

22  37    5iJ 

8.353 

19 

10  34    1.89 

1.8667 

14  23  27.1 

11.860 

20 

9    1  1059 

9.1095 

22  28  41.1 

8.449 

20 

10  35  53.78 

1.8630 

14  11  34.0 

11.919 

21 

9    3  16.26 

9.0966 

22  20  11.3 

8.543 

21 

10  37  45.45 

1.8593 

13  59  37.8 

11.963 

22 

9    5  21.88 

9.0007 

22  11  35.9 

8.637 

22 

10  39  36.90 

1.8557 

13  47  38.5 

19.013 

23 

9    7  27.14 

9U»48 

22    2  54.9 

8.730 

23 

10  41  28.14 

1.8598 

13  35  36.2 

194NS3 

24 

9    9  32.05 

9^)780 

N.21  54    8.3 

8.839 

24 

10  43  19.17 

1.8488 

N.13  23  31.0 

19.111 

Till. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Aaoeoaion. 

Diff. 
forlm. 

Deolinatfon. 

Diff. 
for  1  m. 

Hour. 

Bight  Aaoenaion. 

IMff. 
forlm. 

Deolinstton. 

Diff 
forlm. 

THURSDAY  13. 

SATURDAY  15. 

0 

h     in      s 

10  43  19.17 

1.8486 

N.13  23  31.0 

19.111 

0 

h       JD        8 

12    9  21.84 

8 

1.7630 

N.  2  59  37.1 

13.693 

1 

10  45  10.00 

1.8454 

13  11  22.9 

19.159 

I 

12  11    7.62 

1.7639 

2  45  59.2 

13.638 

2 

10  47    0.62 

1.8491 

12  59  1J.9 

19.906 

2 

12  12  53.39 

1.7699 

2  32  20.5 

13.653 

3 

10  48  51.05 

1.8388 

12  46  58.1 

19.953 

3 

12  14  39.17 

1.7630 

2  18  40.9 

13.667 

4 

10  50  41.28 

1.8356 

12  34  41.6 

19.998 

4 

12  16  24.95 

1.7631 

2    5    0.5 

l?.680 

5 

10  52  31.32 

1.8335 

12  22  22.4 

19.343 

5 

12  18  10.74 

1.7633 

1  51  19.4 

13.699 

6 

10  54  21.18 

1.8994 

12  10    0.5 

19.387 

6 

12  19  56.55 

1.7636 

1  37  37.5 

13.703 

7 

10  56  10.85 

1.8964 

11  57  36.0 

19.431 

7 

12  21  42.38 

1.7640 

1  23  55.0 

13.714 

8 

10  58    0.35 

1.8935 

11  45    8.8 

19.473 

8 

12  23  28.23 

1.7644 

1  10  11.8 

13.794 

9 

10  59  49.67 

1.8807 

11  32  39.1 

19.515 

9 

12  25  14.11 

1.7649 

0  56  28.0 

13.734 

10 

11     1  38.83 

1.8179 

11*20    7.0 

19.556 

10 

12  27    0.02 

1.7655 

0  42  43.7 

13.743 

11 

11    3  27.82 

1.8159 

11    7  32.4 

19.597 

11 

12  28  45.97 

1.7669 

0  28  58.9 

13.751 

12 

11    5  16.65 

1.8195 

10  54  55.;) 

19.637 

12 

12  30  31.96 

1.7669 

0  15  13.6 

13.759 

13 

11     7    5.32 

1.8099 

10  42  15i) 

19.677 

13 

12  32  17.99 

1.7677 

N.  0    1  27.8 

13.766 

14 

11    8  5a84 

1.8074 

10  29  34.1 

19.716 

14 

12  34    4.08 

1.7685 

S.  0  12  18.3 

13.779 

15 

11  10  42.21 

1.8049 

10  16  50.0 

19.753 

15 

12  35  50.22 

1.7694 

0  26    4.7 

13.777 

16 

11  12  30.43 

1.8095 

10    4    3.7 

1S.790 

16 

12  37  3a41 

1.7704 

0  39  51.5 

13.788 

17 

11  14  18.51 

1.8009 

9  51  15.2 

19.897 

17 

12  39  22.66 

1.7714 

0  53  38.6 

13.766 

18 

11  16    6.40 

1.7980 

9  38  24.5 

19.863 

18 

12  41    8i« 

1.7796 

1    7  25.8 

13.789 

19 

11  17  54.27 

1.7958 

9  25  31.7 

19.898 

19 

12  42  55.37 

1.7738 

1  2]  ia2 

13.791 

20 

11  19  41.96 

1.7937 

9  12  36.8 

19J39 

20 

12  44  41.84 

1.7751 

1  35    0.7 

13.793 

21 

11  21  29.52 

1.7917 

8  59  39.9 

19.966 

21 

12  46  28.39 

1.7764 

1  48  48.3 

13.794 

22 

11  23  16.96 

1.7807 

8  46  40.9 

19.999 

22 

12  48  15.01 

1.7778 

2    2  36.0 

13.794 

23 

11  25    4.28 

1.7878 

N.  8  33  40.0 

13.001 

23 

12  50    1.72 

1.7703 

S.  2  16  23.7 

13.794 

FR 

IDAY 

14. 

• 

SUl 

^DAY 

16. 

0 

n  26  51.49 

1.780O 

N.  8  20  37.2 

13.063 

0 

12  51  48.53 

1.7800 

S.  2  30  11.3 

13.793 

1 

11  28  38.59 

1.7849 

8    7  32.5 

13.094 

1 

12  53  35.43 

1.7606 

2  43  58.8 

13.791 

2 

11  30  25.59 

1.7835 

7  54  25.9 

13.194 

2 

12  55  22.44 

1.7843 

2  57  46.2 

13.788 

3 

11  32  12.49 

1.7809 

7  41  17.6 

13.153 

3 

12  57    9.55 

1.7861 

3  11  33.4 

13.784 

4 

11  33  59.30 

•1.7793 

7  28    7.5 

13.189 

4 

12  58  56.77 

1.7879 

3  25  20.3 

13.780 

5 

11  35  46.01 

1.7778 

7  14  55.7 

13.911 

5 

13    0  44.10 

1.7898 

3  39    7.0 

13.775 

6 

11  37  32.64 

1.7764 

7    1  42.2 

13.989 

6 

13    2  31.55 

1.7918 

3  52  53.3 

13.769 

7 

11  39  19.18 

1.7751 

6  48  27.1 

13J»6 

7 

13    4  19.12 

1.7939 

4    6  39.3 

13.763 

8 

11  41    5.65 

1.7738 

6  35  10.3 

13J399 

8 

13    6    6.82 

1.7960 

4  20  24.8 

13.756 

9 

11  42  52.04 

1.7796 

6  21  52.0 

13.318 

9 

13    7  54.65 

1.7989 

4  34    9.9 

13.748 

10 

11  44  38.36 

1.7714 

6    8  32.2 

13.343 

10 

13    9  42.61 

1.8005 

4  47  54.5 

13.739 

11 

11  46  24.61 

1.7703 

5  55  10.9 

13^168 

11 

13  11  30.71 

1.8098 

5    1  38.6 

13.799 

12 

11  48  10.80 

1.7094 

5  41  48.1 

13.399 

12 

13  13  18.95 

1.80S9 

5  15  22.0 

13.718 

13 

11  49  56.94 

1.7685 

5  28  23.9 

13.414 

13 

13  15    7.34 

1.8077 

5  29    4.8 

13.707 

14 

'  11  51  43.02 

1.7676 

5  14  58.4 

13.436 

14 

13  16  55.88 

1.8103 

5  42  46.9 

13.695 

15 

11  53  29.05 

1.7668 

5    1  31.5 

13.458 

15 

13  18  44.57 

1.8199 

5  56  28.2 

13.688 

16 

11  55  15.04 

1.7661 

4  48    3.4 

13.479 

16 

13  20  33.43 

1.8150 

6  10    8.7 

13.668 

17 

11  57    0.99 

1.7655 

4  34  34.0 

13.409 

17 

13  22  22.45 

1.8184 

6  23  48.4 

13.653 

18 

11  58  46^ 

1.7649 

4  21    3.5 

13.519 

18 

13  24  11.64 

1.8313 

6  37  27.1 

13.638 

19 

12    0  32.78 

1.7644 

4    7  31.8 

13.538 

19 

13  26    1.00 

1.8S49 

6  51    4.9 

13.699 

20 

12    2  18.63 

1.7640 

3  53  58.9 

13.556 

20 

13  27  50.54 

1.8379 

7    4  41.7 

13.604 

21 

12    4    4.46 

1.7637 

3  40  25.0 

13.574 

21 

13  29  40.26 

1.6309 

7  18  17.4 

13.586 

22 

12    5  50.27 

1.7634 

3  26  50.0 

13.591 

22 

13  31  30.17 

1US333 

7  31  52.0 

13.567 

23 

12    7  36.06 

1.7631 

3  13  14.0 

13.607 

23 

13  33  20.27 

1.8365 

7  45  25.4 

13.547 

24 

12    9  21^1 

1.7630 

N.  2  59  37.1 

13.693 

24 

13  35  10.55 

1.8308 

S.  7  58  57.6 

13.596 

I90 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Bight  Afloenaion. 

Biff, 
for  1  m. 

BeoUiiAtioii. 

Diff. 
forlm. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

DeoUnatioiL 

Difll 
forlm. 

MO] 

NTDAl 

'  17. 

WEDNESDAY  19. 

0 

h    m      B 

13  35  10.55 

8 

1.8398 

S.  t"  58  57^6 

13.596 

0 

h    m      a 

15    8  28.16 

s 
3.0700 

S.l§    5  1^.3 

11.313 

1 

13  37    1.03 

1.8431 

8  12  28.5 

13.504 

1 

15  10  32.54 

3.0761 

18  16  30.9 

11.338 

2 

13  38  51.72 

1.8465 

8  25  58.1 

13.481 

2 

15  12  37.29 

3.0833 

18  27  42.9 

11.169 

3 

13  40  42.62 

1.8M0 

8  39  26.3 

13.458 

3 

15  14  42.40 

3.0883 

18  38  50.3 

11.084 

4 

13  42  33.72 

1.8.^35 

8  52  53.0 

13.433 

4 

15  16  47.88 

3.0945 

18  49  53.0 

11.005 

5 

13  44  25.03 

1.8571 

9    6  18.3 

13.408 

5 

15  18  53.73 

3.1007 

19    0  51.0 

10.996 

6 

13  46  16.57 

1.8608 

9  19  42.0 

13.381 

6 

15  20  59.96 

3.1060 

19  11  44.1 

104M5 

7 

13  48    8.33 

1.8845 

9  33    4.1 

13.354 

7 

15  23    6.56 

3.1133 

19  22  32.3 

10.763 

8 

13  50    0«3l 

1.8683 

9  46  24.5 

13.396 

8 

15  25  13.54 

3.1195 

19  33  15.6 

10.679 

9 

13  51  52.52 

1.8739 

9  59  43.2 

13.397 

9 

15  27  20.90 

3.1358 

19  43  53.8 

10.503 

10 

13  53  44.97 

1.8761 

10  13    0.1 

13.367 

10 

15  29  29.64 

3.1331 

19  54  26.7 

10.506 

11 

13  55  37.66 

1.8801 

10  26  15.1 

13.335 

11 

15  31  36.76 

3.1385 

20    4  54.4 

10.418 

12 

13  57  30.58 

1.8843 

10  39  28.3 

13.903 

12 

15  33  45.26 

3.1449 

20  15  16.9 

10.3» 

13 

13  59  23.75 

1.8883 

10  52  39.5 

13.170 

13 

15  35  54.15 

8.1513 

20  25  34.0 

10.338 

14 

14    1  17.17 

1U»35 

11    5  48.7 

13.136 

14 

15  38    3.42 

3.1577 

20  a5  45.5 

10.146 

15 

14    3  10.85 

1.8968 

11  18  55.8 

13.101 

15 

15  40  13.08 

3.1643 

20  45  51.5 

104)53 

16 

14    5    4.78 

1.9011 

11  32    0.8 

13.064 

16 

15  42  23.12 

3.1707 

20  55  51.9 

94)58 

17 

14    6  58.98 

1.9055 

11  45    3.6 

13.097 

17 

15  44  33.55 

3.1773 

21    5  46.5 

9313 

18 

14    8  53.44 

1.9099 

11  58    4.0 

13.988 

18 

15  46  44.38 

3.1836 

21  15  35.3 

9.765 

19 

14  10  48.17 

1.9144 

12  11    2.1 

19.949 

19 

15  48  55.59 

3.1901 

21  25  18.2 

r4ie6 

20 

14  12  43.17 

1.9190 

12  23  57.9 

13.909 

20 

15  51    7.19 

9.1966 

21  34  55.2 

9.596 

21 

14  14  38.45 

1.9337 

12  36  51.2 

13.867 

21 

15  53  19.18 

9.3031 

21  44  26.1 

9.464 

22 

14  16  34.01 

1.9384 

12  49  42.0 

13.834 

22 

15  55  31.56 

8J9Q96 

21  53  50.9 

9.361 

23 

14  18  29.85 
TUf 

laesi 
:SDA1 

S.13    2  30.2 

{  18. 

13.781 

23 

15  57  44.33 
THU 

8J3161 

RSDA 

S.22    3    9.4 
T  20. 

9.956 

0 

14  20  25.98 

1.9379 

S.13  15  15.7 

18.736 

0 

15  59  57.49 

84»36 

S.22  12  21.61 

9.150 

1 

14  22  22.40 

1.9438 

13  27  58.5 

13.691 

1 

16    2  11.04 

3.3991 

22  21  27.4 

94)43 

2 

14  24  19.12 

1.9478 

13  40  38.6 

19.644 

2 

16    4  24.98 

9J33S6 

22  30  26.8 

84135 

3 

14  26  16.13 

1.9038 

13  53  15.8 

19.596 

3 

16    6  39.31 

3.3431 

22  39  19.7 

8.8K 

4 

14  28  13.45 

1.9579 

14    5  50.1 

134>47 

4 

16    8  54.03 

3JI485 

•  22  48    5.9 

8.715 

5 

14  30  11.08 

1.9630 

14  18  21.4 

13.496 

5 

16  11    9.13 

3J3549 

22  56  45.4 

8.603 

6 

14  32    9.01 

1.9681 

14  30  49.6 

13.444 

6 

16  13  24.62 

8.3614 

23    5  18.1 

8.488 

7 

14  34    7.25 

lJ972a 

14  43  14.7 

19.393 

7 

16  15  40.50 

8J9678 

23  13  43i) 

8.373 

8 

14  36    5.81 

istm 

14  55  36.6 

13.338 

8 

16  17  5a76 

3.3749 

23  22    2.8 

8.356 

9 

14  38    4.69 

1.9640 

15    7  55.3 

13.383 

9 

16  20  13.40 

3JW06 

23  30  14.6 

8.138 

10 

14  40    3.89 

ijm4 

15  20  10.6 

13.837 

10 

16  22  30.43 

8.8870 

23  38  19.3 

8.019 

11 

14  42    a42 

1.9948 

15  32  22.5 

13.169 

11 

16  24  47.84 

8.3933 

23  46  ia8 

7.898 

12 

14  44    3.27 

9.0003 

15  44  30.9 

13.110 

12 

16  27    5.62 

8J3906 

23  54    7.1 

7.776 

13 

14  46    a45 

3.0058 

15  56  35.8 

134)51 

13 

16  29  23.78 

33)58 

24    1  50.0 

7.653 

14 

14  48    3.97 

8.0114 

16    8  37.0 

114)90 

14 

16  31  42.32 

9.3130 

24    9  25.4 

7.538 

15 

14  50    4.83 

34)171 

16  20  34.6 

11.938 

15 

16  34    1.23 

8.3183 

24  16  53.3 

7.403 

16 

14  52    6.02 

3.0988 

16  32  28.4 

11.865 

16 

16  36  20.51 

3.3943 

24  24  13.6 

7.975 

17 

14  54    7.56 

34)385 

16  44  18.4 

11.800 

17 

16  38  40.15 

3.3304 

24  31  26.2 

7.146 

18 

14  56    9.44 

3.0343 

16  56    4.4 

11.734 

18 

16  41    0.16 

84»65 

24  38  31.1 

7.016 

19 

14  58  11.67 

8.0403 

17    7  46.5 

11.667 

19 

16  43  20.53 

3.3435 

24  45  28.2 

6.685 

20 

15    0  14.26 

3UM60 

17  19  24.5 

11.599 

20 

16  45  41.26 

3.3484 

24  52  17.3 

6.7£9 

21 

15    2  17.20 

3.0519 

17  30  58.4 

11.539 

21 

16  48    2.35 

8.3543 

24  58  58.4 

64>18 

22 

15    4  20.49 

3.0579 

17  42  28.0 

11.458 

22 

16  50  23.78 

3.3601 

25    5  31.5 

6.483 

23 

15    6  24.14 

34)639 

17  53  53.3 

11.386 

23 

16  52  45^16 

3J659 

25  11  5a5 

6.347 

24 

15    8  28.16 

3.0700 

S.18    5  14.3 

11.318 

24 

16  55    7.69 

3.3716 

S.25  18  13.2 

6J310   1 

I 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenfiion. 

Dlir. 
forlm. 

DecUnation. 

Diff. 
forlnL 

Hour. 

Bight  AscenaioD. 

Diff. 
for  1  m. 

DeoUnation. 

Difl: 

forlm. 

' 

FR] 

[DAY 

21. 

SUNDAY  23. 

h    m     8 

f» 

O          #         // 

II 

h     m     8 

8 

O         1          II 

// 

0 

16  55    7.69 

9.3716 

S.25  18  13.2 

6i)10 

0 

18  53  49.29 

2.5297 

S.27  18  52.9 

1.457 

1 

16  57  30.16 

8.3773 

25  24  21.6 

6.071 

1 

18  56  21.08 

9.5999 

27  17  20.3 

1.629 

2 

16  59  52.97 

2.3889 

25  30  21.7 

bJXM 

2 

18  58  52.88 

9.'i300 

27  15  37.4 

1.800 

3 

17    2  16.11 

9.3884 

25  36  13.4 

5.790 

3 

19    1  24.68 

9.5300 

27  13  44.2 

1.972 

4 

17    4  39.58 

9.3039 

25  41  56.5 

5.648 

4 

19    3  5a48 

9J)998 

27  11  40.7 

2.143 

5 

17    7    3.37 

9.3993 

25  47  31.1 

5.504 

5 

19    6  28.26 

9.5995 

27    9  26.9 

2.315 

6 

17    9  27.49 

9.4046 

25  52  57.0 

5.3.')9 

6 

19    9    0.02 

9.5991 

27.    7    2.9 

9.486 

7 

17  11  51.92 

9.4098 

25  58  14.2 

5.214 

7 

19  11  31.75 

9.5985 

27    4  28.6 

2.658  1 
2.899  ' 

8 

17  14  16.66 

9.4149 

26    3  22.7 

5,067 

8 

19  14    3.44 

9.5878 

27    1  43.9 

9 

17  16  41.71 

9.4199 

26    8  22.3 

4.919 

9 

19  16  35.08 

8.5869 

26  58  49.0 

2.999 

10 

17  19    7.05 

9.4949 

26  13  13.0 

4.770 

10 

19  19    6.67 

9.5859 

26  55  44.0 

3.170 

11 

17  21  32.69 

9.4298 

26  17  54.7 

4.090 

11 

19  21  38.20 

9.5848 

26  52  28.7 

3.340 

12 

17  23  58.62 

9.4346 

26  22  27.4 

4.469 

12 

19  24    9.65 

9.5836 

26  49    3.2 

3.510 

13 

17  26  24.83 

9.4383 

26  26  51.0 

4.317 

13 

19  26  41.03 

9.5883 

26  45  27.5 

3.680 

14 

17  28  51.33 

9.4438 

26  31    5.5 

4.164 

14 

19  29  12.32 

9J)809 

26  41  41.6 

3.849 

15 

17  31  18.10 

9.4483 

26  35  10.8 

4.010 

15 

19  31  43.52 

9.5193 

26  37  45.6 

4.018 

16 

17  33  45.13 

9.4587 

26  39    6.7 

3.855 

16 

19  34  14.63 

9.5176 

26  33  39.5 

4.186 

17 

17  36  12.42 

9.4S70 

26  42  53.3 

3.699 

17 

19  36  45.63 

9.5157 

26  29  23.3 

4.354 

18 

17  38  39.97 

9.4612 

26  46  30.6 

3.549 

18 

19  39  16^1 

9.5137 

26  24  57.0 

4.591 

19 

17  41    7.76 

9.4663 

26  49  58.5 

3.385 

19 

19  41  47.27 

9.51  J7 

26  20  20.7 

4.688 

20 

17  43  35.80 

9.4693 

26  53  16.8 

3.927 

20 

19  44  17.91 

8.5096 

26  15  34.4 

4.855 

21 

17  46    407 

9.4781 

26  56  25.6 

3.067 

21 

19  46  48.42 

9.5073 

26  10  38.1 

5.021 

22 

17  48  32.57 

9.4768 

26  59  24.8 

9.007 

22 

19  49  18.78 

9.5049 

26    5  31.9 

5.186 

23 

17  51    1.29 

SATl 

9.4806 

URDA 

S.27    2  14.4 
Y  22. 

9.746 

23 

19  51  49.00 
MO 

9.5084 

NDA1 

S.26    0  15.8 
f  24. 

5.350 

0 

17  53  30.23 

9.4840 

S.27    4  54.3 

9.584 

0 

19  54  19.07 

9.4998 

S.25  54  49.9 

5.514 

1 

17  55  59.38 

9.4874 

27    7  24.4 

9.421 

1 

19  56  48.98 

9.4971 

25  49  14.1 

5.677 

2 

17  58  28.72 

9.4907 

27    9  44.8 

9.258 

2 

19  59  18.72 

9.4943 

25  43  28.6 

5.840 

3 

18    0  58.26 

9.4988 

27  11  55.4 

9.094 

3 

20    1  48.29 

9.4914 

25  37  33.3 

6.002 

4 

18    3  27.98 

9.4968 

27  13  56.1 

1.999 

4 

20    4  17.69 

9.4884 

25  31  28.4 

6.163 

5 

18    5  57.87 

9.4997 

27  15  46.9 

1.764 

5 

20    6  4a90 

9.4853 

25  25  13.8 

6.323 

6 

18    8  27.94 

2.5095 

27  17  27.8 

1.598 

6 

20    9  15.92 

2.4tfil 

25  18  49.6 

6.483 

7 

18  10  58.17 

9J)052 

27  18  58.7 

1.432 

7 

20  11  44.75 

2.4788 

25  12  15.8 

6.642 

8 

18  13  28.56 

9.5077 

27  20  19.6 

1.265 

8 

20  14  13.38 

2.4755 

25    5  32.6 

6.800 

9 

18  15  59.09 

9.5100 

27  21  30.4 

1.097 

9 

20  16  41.81 

9.4721 

24  58  39.9 

6.956 

10 

18  18  29.76 

9.5199 

27  22  31.2 

0.929 

10 

20  19  10.03 

2.4685 

24  51  37.9 

7.112 

11 

18  21    0.56 

2J>144 

27  23  21.9 

0.761 

11 

20  21  38.0^) 

9.4649 

24  44  26.5 

7.867 

12 

18  23  31.49 

2.5164 

27  24    2.5 

0.599 

12 

20  24    5.82 

9.4613 

24  37    5.8 

7.421 

13 

18  26    2.53 

2.5183 

27  24  32.9 

0.423 

13 

20  26  33.39 

9.4576 

24  29  35.9 

7.575 

14 

18  28  33.68 

9.5800 

27  24  53.2 

0.253 

14 

20  29    0.73 

9.4538 

24  21  56.8 

7.727 

15 

18  31    4.93 

2.5816 

27  25    3.3 

-^.083 

15 

20  31  27.84 

9.4499 

24  14    8.6 

7.878 

16 

18  33  36.27 

9.5890 

27  25    3.1 

•M>.087 

16 

20  33  54.72 

9.4459 

24    6  11 4 

8  028 

17 

18  36    7.69 

9.5843 

27  24  52.7 

0.258 

17 

20  36  21.36 

9.4419 

23  58    5.2 

8.178 

18 

18  38  39.19 

9.5855 

27  24  32.2 

0.429 

18 

20  38  47.75 

9.4379 

23  49  50.0 

8.327 

19 

18  41  10.76 

9.5966 

27  24    1.4 

0.600 

19 

20  41  13.90 

2.4338 

23  41  25.9 

8.474 

20 

18  43  42.38 

9.5275 

27  23  20.2 

0.771 

20 

20  43  39.81 

2.4296 

23  32  53.1 

8.620 

21 

18  46  14.05 

9.5983 

27  22  28.8 

0.943 

21 

20  46    5.46 

9.4254 

23  24  11.5 

8.765 

22 

18  48  45.77 

9.5889 

27  21  27.1 

1.114 

22 

20  48  30.86 

2.4912 

23  15  21.3 

&909 

23 
24 

18  51  17.52 

9.5893 

27  20  15.2 

1.285 

23 

20  50  56.00 

2.4169 

23    6  22.5 

9.052 

18  53  49.29 

9.5897 

S.27  18  52.9 

1.457 

24 

20  53  20.89 

2.4126 

S.22  57  15.1 

9.194    1 

1 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aacenflion. 

Diff. 
forlxn. 

Declination. 

Diff. 
for  1  m. 

Hoar. 

RijchtAscenBlon. 

Diff. 
forlm. 

Declination. 

Diff. 
finrlm. 

TUi 

:SDA^ 

i  25. 

THURSDAY  27. 

h     m      B 

B 

Of// 

II 

li     m      B     I 

B 

• 

o        /        r/ 

// 

0 

20  53  20.89 

9.4196 

S.22  57  15.1 

9.194 

0 

22  43  57.69 

9.9033 

S.ld  16  58.3 

14.464 

1 

20  55  45.51 

9.4083 

22  47  59.2 

9J334 

1 

22  46    9.78 

9.1998 

13    2  28.2 

14.539 

2 

20  58    9.87 

9.4038 

22  38  35.0 

9.474 

2 

22  48  21.67 

9.1963 

12  47  53.6 

14.613 

3 

21    0  a3.96 
21    2  57.78 

9.3993 

22  29    2.4 

9.619 

3 

22  50  33.35 

9.1999 

12  33  14.6 

14.687 

4 

9.3948 

22  19  21.6 

9.748 

4 

22  52  44.82 

9.1896 

12  18  31.2 

14.759 

5 

21    5  21.33 

9.3903 

22    9  32.7 

9.883 

5 

22  54  56.10 

9.1863 

12    3  43.6 

14.898 

6 

21    7  44.62 

9J)R56 

21  59  35.6 

10.018 

6 

22  57    7.18 

9.1831 

11  48  51.9 

14.896 

7 

21  10    7.63 

9.3819 

21  49  30.5 

10.159 

7 

22  59  18.07 

9.1799 

11  33  sai 

14.963 

8 

21  12  30.36 

9.3766 

21  39  17.4 

10.984 

8 

23    1  28.77 

9.1768 

11  18  56.3 

15JI99 

9 

21  14  52.82 

9.3790 

21  28  56.4 

10.414 

9 

23    3  39.29 

9.1738 

11    3  52.6 

15J093 

10 

21  17  15.00 

9.3674 

21  18  27.7 

10.543 

10 

23    5  49.63 

9.1709 

10  48  45.1 

15.155 

11 

21  19  36.90 

9.3098 

21    7  51.2 

10Ut79 

n 

23    7  59.80 

9.1680 

10  33  33.9 

15J917 

12 

2J  21  58.53 

9.3589 

20  57    7.0 

10.799 

12 

23  10    9.79 

9.1659 

10  18  19.0 

15.377 

13 

21  24  19.88 

9.3535 

20  46  15.2 

10.9^5 

13 

23  12  19.61 

9.1694 

10    3    0.6 

15.335 

14 

21  26  40.95 

9.3489 

20  35  16.0 

11.050 

14 

23  14  29.28 

9.1598 

9  47  38.8 

15J99 

15 

21  29    1.74 

9.3449 

20  24    9.3 

11.173 

15 

23  16  38.79 

9.1579 

9  32  13.6 

15.448 

16 

21  31  22.25 

9.3396 

20  12  55.3 

11J994 

16 

23  18  48.14 

9.1547 

9  16  45.0 

15.509 

17 

21  33  42.48 

9.3349 

20    1  34.0 

11.414 

17 

23  20  57.35 

9.1583 

9    1  13.2 

15.555 

18 

21  36    2.44 

9.3303 

19  50    5.6 

11.533 

18 

23  23    6.41 

9,1499 

8  45  38.4 

liJBOS 

19 

21  38  22.12 

9J957 

19  38  30.1 

11.651 

19 

23  25  15.33 

9.1476 

8  30    0.5 

15.656 

20 

21  40  41.52 

9.3911 

19  26  47.5 

11.768 

20 

23  27  24.12 

9.1454 

8  14  19.7 

15.704 

21 

21  43    0.64 

9.3164 

19  14  57.9 

11.883 

21 

23  29  32.78 

9.1439 

7  58  36.0 

15.751 

22 

21  45  19.49 

9.3118 

19    3    1.5 

11.997 

22 

23  31  41.31 

9.1411 

7  42  49.6 

15.796 

23 

21  47  38.06 
WEDl 

9J079 

S[ESD 

SJ8  50  58.3 
AY  26. 

19.109 

23 

23  33  49.72 
FR] 

9.1399 

[DAY 

S.  7  27    0.5 
28. 

15.840 

0 

21  49  56.35 

9.3096 

S.  18  38  48.4 

19.990 

0 

23  35  58.01 

9.1374 

S.  7  11    8.8 

15.889 

1 

21  52  14.37 

9JS981 

18  26  31.9 

19.399 

1 

23  38    6.20 

9.1356 

6  55  14.6 

15.983 

2 

21  54  32.12 

9.9935 

18  14    8.9 

19.438 

2 

23  40  14.28 

9.1339 

6  39  18.0 

15.963 

3 

21  56  49.60 

9.9890 

18    1  39.4 

19.545 

3 

23  42  22.26 

9.1399 

6  23  19.1 

16UM»1 

4 

21  59    6.80 

9.9845 

17  49    3.5 

19.650 

4 

23  44  30.14 

9.1306 

6    7  17.9 

16.038 

5 

22    1  23.74 

9.9801 

17  36  21.3 

19.754 

5 

23  46  37.93 

9.1991 

5  51  UJ5 

16.073 

6 

22    3  40.41 

9.9757 

17  23  33.0 

19.857 

6 

23  48  45.6:^ 

9.1977 

5  35    9.1 

16.107 

7 

22    5  56.82 

9.9713 

17  10  38.5 

19.958 

7 

23  50  53.25 

9.1963 

5  19    1.7 

16.139 

8 

22    8  12.97 

9.9670 

16  57  38.0 

13.05d 

8 

23  53    0.79 

9.1950 

5    2  52.4 

16.170 

9 

22  10  28.86 

9.9697 

16  44-31.5 

13.157 

9 

23  55    8.26 

9.1939 

4  46  41.3 

16.199 

10 

22  12  44.49 

9.9584 

16  31  19.2 

13.954 

10 

23  57  15.6ti 

9.1939 

4  30  28.5 

16.297 

11 

22  14  59.86 

9.9541 

16  18    1.1 

13.349 

11 

23  59  23.00 

9.1919 

4  14  14.0 

16.854 

12 

22  17  14.98 

9.9499 

16    4  37.3 

13.443 

12 

0     1  30.29 

9.1910 

3  57  58.0 

16J979 

13 

22  19  29.85 

9JM57 

15  51    7.9 

13AT7 

13 

0    3  37.52 

9.1901 

3  41  40^ 

16.308 

14 

22  21  44.47 

9.9416 

15  37  32.9 

13.699 

14 

0    5  44.70 

9.1194 

3  25  21.7 

16.394 

15 

22  23  58.85 

9.9376 

15  23  52.5 

13.718 

15 

0    7  51.84 

9.1187 

3    9    L6 

16.344 

16 

22  2(5  12.98 

9.9336 

15  10    6.8 

13.806 

16 

0    9  58.94 

9.1181 

2  52  40.4 

16Jffi3 

17 

22  28  26.87 

9J2996 

14  56  15.8 

13.893 

17 

0  12    6.01 

9.1176 

2  36  18.1 

16.381 

18 

22  30  40.53 

9.9957 

14  42  19.6 

13.979 

18 

0  14  13.05 

9.1179 

2  19  54.7 

16.397 

19 

22  32  5a95 

9.9918 

14  28  18.3 

14.063 

19 

0  16  20.07 

9.1168 

2    3  30.4 

16.419 

20 

22  35    7.15 

9.9160 

14  14  12.0 

14.146 

20 

0  18  27.07 

9.1166 

1  47    5.3 

16.495 

21 

22  37  20.12 

9.9149 

14    0    0.8 

14.9-38 

21 

0  20  34.06 

9.1164 

1  30  39.5 

16.436 

22 

22  39  32.86 

9.9105 

13  45  44.7 

14.308 

22 

0  22  41.04 

9.1163 

1  14  13.0 

16.446 

23 

22  41  45.38 

9itt69 

13  31  23.8 

14.387 

23 

0  24  48.0^ 

9.1163 

0  57  45.9 

16.455 

1    24 

22  43  57.69 

9.9033 

S.  13  16  58.3 

14.464 

24 

0  26  54.99 

9.1164 

is.  0  41  18.4 

16.469 

1 


XII. 
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GREENWICH  MEAN  TIME. 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Hour. 


Sight  Afloenoion. 


0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

30 

21 

22 

23 

24 


Difr. 
forlm. 


DecUnfttion. 


Bifll 
forlm. 


SATURDAY  29. 


h    m 

0  26 
0  29 
0  31 
0  33 
0  35 
0  37 
0  39 
0  41 
043 
0  45 
0  48 
0  50 
0  52 
0  54 
0  56 
0  58 


1 
1 
1 
1 
1 
1 
1 
1 
1 


0 

2 

5 

7 

9 

11 

13 

15 

17 


B 

8 

54.99 

9.11M 

1.97 

9.1165 

8.97 

3.1168 

15.99 

9.1171 

23.02 

9.1175 

30.08 

9.1180 

37.18 

9.1186 

44.31 

9.1199 

51.49 

9.1199 

58.71 

9.1908 

5.99 

9.1918 

13.33 

9.1998 

20.73 

9.1939 

28.20 

9.1951 

a=>.74 

9.1964 

43.36 

9.1977 

51.06 

9.1991 

58.85 

9.1306 

6.73 

9.1399 

14.71 

9.1338 

22.79 

9.1355 

30.98 

9.1374 

39.28 

9.1393 

47.70 

9.1413 

56.23 

9.1433 

s. 
s. 

N. 


0  41 
0  24 
0  8 
0  8 
0  24 
0  41 
0  57 
13 
30 
46 


1 
1 
1 
2 
2 
2 
2 
3 
3 


3 
19 
36 
52 
9 
25 
3  41 
3  58 
14 


N. 


4 
4 
4 
5 
5 
5 
5 


30 
47 
3 
19 
35 
52 


18.4 

16.469 

0 

50.5 

16.467 

1 

22.3 

16.471 

2 

6.1 

16.473 

3 

34.5 

16.474 

4 

3.0 

16.474 

5 

31.4 

16.479 

6 

59.7 

16.469 

7 

27.7 

16.464 

8 

55.4 

16.457 

9 

22.6 

16.449 

10 

49.3 

16.439 

11 

15.3 

16.498 

12 

40.6 

16.416 

13 

5.2 

16.409 

14 

28.9 

16.386 

15 

51.5 

16.368 

16 

13.0 

16.349 

17 

33.4 

16.399 

18 

52.5 

16.307 

19 

10.2 

16.983 

20 

26.5 

16.958 

21 

41.2 

16.931 

22 

54.3 

16JW3 

23 

5.6 

16.173 

24 

Hour. 


Bight  Aaoension. 


Diff. 
for  1  m. 


Declinatioii. 


Diff. 
forlm. 


SUNDAY  30. 


h  m 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 
2 
2 
2 
2 


17 

20 
22 
24 
26 
28 
30 
32 
35 
37 
39 
41 
43 
46 
48 
50 
52 
54 
56 
59 
1 
3 
5 
7 
10 


8 

8 

56^23 

9.1433 

4.89 

9.1454 

13.68 

9.1476 

22.60 

9.1498 

31.66 

9.1599 

40.87 

9.1547 

50.22 

9.1579 

59.72 

9.1597 

9.38 

9.1693 

19.20 

9.1650 

29.18 

9.1678 

39.33 

9.1707 

49.66 

9.1736 

0.16 

9.1765 

10.84 

9.1795 

21.71 

9.1897 

32.77 

9.1859 

44.02 

9.1899 

55.47 

9.1995 

7.12 

9.1958 

18.97 

9.1999 

31.03 

9J9097 

43.29 

9.9069 

55.77 

9.9098 

8.47 

9J3135 

N.  5  52  5.6 
6  8  15.J 
6  24  22.6 
6  40  28.1 

6  56  31.5 

7  12  32.7 
7  28  31.5 

7  44  27.9 

8  0  21.8 
8  16  13.1 
8  32  1.8 

8  47  47.7 

9  3  30.6 
9  19  10.5 
9  34  47.4 
9  50  21.1 

10  5  51.5 
10  21  18.5 
10  36  42.1 

10  52  2.1 

11  7  18.4 
11  22  31.0 
11  37  39.7 
11  52  44.4 

N.12  7  45.1 


PHASES  OF  THE  MOON. 


16.173 

16.149 

16.109 

16U)74 

16.038 

16.000 

15.959 

15.919 

15.877 

15.833 

15.787 

15.740 

15.691 

15.640 

15.588 

15.534 

15.479 

15.499 

15.363 

15.303 

15.941 

15.178 

15.119 

15.045 

14.976 


O  Full  Moon, 4  3  48.5 

a  Last  Quarter, 11  12  48.1 

O  New  Moon, 19  15  36.6 

3>  First  Quarter, 26  20  13.0 

d  h 

C  Perigee, 2  1.3 

C  Apogee, 13  20.6 

C  Perigee, 29  15.0 


13 
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NOySMBER,  1873. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES 

1. 

h 

Star's  Kame 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

ll|b. 

of 

VPi. 

of 

IXh. 

of 

1 

Poaitioii.' 

Dlff. 

Difl: 

Diif. 

BliZl 

Antares 

W. 

O          1        It 

107  25  50 

2196 

109  16  10 

9192 

0        /       // 

111    6  36 

9117 

0        /      // 

112  57    9 

9113 

Mors 

W. 

72    6  56 

2359 

73  51  40 

9346 

75  36  32 

3343 

77  21  30 

8338 

a  Aquilee 

W. 

63    0  10 

3990 

64  25  55 

3183 

65  52  26 

3147 

67  19  39 

3116 

Saturn 

w. 

58  58    0 

9156 

60  47  34 

9150 

62  37  17 

9145 

64  27    7 

3141 

a  Arietis 

E. 

42  15  24 

2309 

40  29  27 

9311 

38  43  43 

3321) 

36  58  17 

3339 

Aldebaran 

E. 

71  53  47 

9164 

70    4  25 

9160 

68  14  57 

8157 

60  25  24 

3154 

Pollux 

E. 

115  52  35 

9194 

114    2  13 

9130 

112  11  44 

8115 

U0  21    8 

9111 

3 

Mara 

W. 

86    733 

2396 

87  52  54 

(?96 

89  38  15 

3336 

91  23  36 

9337 

a  Aquilee 

W. 

74  44    4 

3009 

76  14  14 

3987 

77  44  43 

3974 

79  15  28 

3065 

Saturn 

W. 

73  37  38 

9196 

75  27  54 

3138 

77  18  11 

3138 

79    8  28 

8188 

Fomalhaut 

W. 

41  38    3 

9497 

43  19  20 

9470 

45    1  16 

3446 

46  43  45 

3496 

Aldebaran 

E. 

57  17    0 

3159 

55  27  20 

3154 

53  37  43 

3157 

51  48  10 

9161 

Pollux 

E. 

101    6  52 

9009 

99  15  52 

3000 

97  24  52 

3090 

95  33  52 

9009 

3 

Mara 

W. 

100    9  46 

3341 

101  54  46 

3345 

103  39  40 

3350 

105  24  26 

3367 

Saturn 

W. 

88  19  2:3 

9141 

90    9  20 

3145 

91  59  11 

3150 

93  48  54 

3156 

a  Aquite 

W. 

86  51  24 

9947 

88  22  43 

3050 

89  53  59 

3954 

91  25    9 

3009 

Fomalhaut 

W. 

55  21  59 

9365 

57    6  24 

3359 

58  50  58 

8355 

60  35  38 

8359 

a  Pegasi 
Aldebaran 

W. 

39  15    2 

3180 

40  41  35 

3107 

42    9  36 

3043 

43  38  55 

3088 

E. 

42  42  22 

9196 

40  53  47 

3906 

39    5  29 

8919 

37  17  30 

9934 

PoUux 

E. 

86  19  23 

2113 

84  28  43 

3116 

82  38    9 

9199 

80  47  43 

8187 

4 

Saturn 

W. 

102  55    2 

2193 

104  43  40 

3303 

106  32    3 

9913 

108  20  11 

9B4 

oc  Aqnilff) 

W. 

98  57  55 

3096 

100  27  35 

3047 

101  56  50 

3060 

103  25  38 

3001 

Fomalhaut 

W, 

69  19  18 

9359 

71     3  52 

3363 

72  48  20 

3368 

74  32  40 

8376 

a  Pegasi 

W. 

51  20    1 

3808 

52  54  19 

8788 

54  29    3 

3770 

56    4  10 

3754 

Pollux 

E. 

71  37  58 

9165 

69  48  37 

3173 

67  59  29 

3183 

66  10  36 

3194 

Regulus 

E. 

108    2  47 

9178 

106  13  46 

9186 

104  24  58 

3196 

102  36  25 

9306 

5 

Fomalhaut 

W. 

83  11  20 

9494 

84  54  20 

2437 

86  37    2 

3450 

88  19  26 

8463 

a  Pegasi 

W. 

64    3  23 

9729 

65  39  3:3 

2792 

67  15  43 

2735 

68  51  50 

8798 

Pollux 

E. 

57  10  19 

2353 

55  23  10 

2966 

53  36  21 

3380 

51  49  52 

3994 

ReguluR 

E. 

93  37  37 

9964 

91  50  45 

.    9977 

90    4  12 

2991 

88  17  59 

8305 

Jupiter 

E. 

120  12  34 

3311 

118  26  51 

33M 

116  41  26 

9337 

114  56  21 

8351 

6 

Fomalhaut 

W. 

96  46  18 

9549 

^8  26  33 

3560 

100    6  23 

2578 

101  45  48 

3507 

a  Pegasi 

W. 

76  50  40 

9766 

78  25  53 

3777 

80    0  51 

2789 

81  35  33 

8803 

a  Arietis 

W. 

33  20  44 

9618 

34  59  14 

3615 

36  37  48 

2614 

38  16  24 

9614 

Pollux 

E. 

43    2  50 

9371 

41  18  34 

2387 

39  34  41 

2404 

37  51  12 

3491 

Regulns 

E. 

79  32  15 

9381 

77  48  13 

.     2398 

76    4  35 

9414 

74  21  20 

3131 

Jupiter 

E. 

106  16    9 

9497 

104  33  13 

2443 

102  50  39 

3400 

101    8  29 

3476 

7 

a  Pepisi 

W. 

89  24  27 

3880 

90  57  11 

2898 

92  29.33 

3916 

94    1  32 

3935 

a  Anetis 

W. 

46  28  21 

3645 

48    6  15 

9655 

49  43  56 

9666 

51  21  22 

3678 

Regulus 

E. 

65  51    9 

3518 

64  10  21 

9536 

62  29  58 

9554 

60  50    0 

8573 

Jupiter 

E. 

92  43  31 

3561 

91    3  43 

9580 

89  24  20 

3597 

87  45  21 

3614 

Venus 

E. 

116  58  32 

9017 

115  26  35 

9837 

113  55    3 

3967 

112  23  56 

9sm 

8 

a  Pegasi 

W. 

101  35    9 

3039 

103    4  33 

3061 

104  33  30 

3085 

106    1  58 

3109 

a  Arietis 

W. 

59  24  25 

2749 

61    0    9 

9756 

62  35  34 

2771 

64  10  40 

8785 

Aldebaran 

W. 

29    5  34 

9795 

30  40    9 

9798 

32  14  39 

2803 

33  49    3 

3810 

Regulus 

E. 

52  36  21 

9663 

50  58  52 

9681 

49  21  47 

2700 

47  45    7 

9718 

Jupiter 

E. 

79  36  23 

9708 

77  59  46 

2720 

76  23  33 

2738 

74  47  43 

8754 

Venus 

E. 

104  54  22 

3072 

103  25  38 

3091 

101  57  17 

3110 

100  29  19 

3189 
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GBEENWICH  MEAN  TIME. 

LUNAR  DISTAN0R8. 

1^ 

Star's  Kame 

P.L. 

P.L. 

P.L. 

P.L 

^1 

and 

Midnight. 

of 

XVii. 

of 

XVIllh. 

of 

XXlh. 

of 

1 

Position. 

^? 

DiflT. 

Dlff. 

Diff 

DiiT. 

Antares 

W. 

111  47  48 

8110 

116  38  dS 

9108 

O              IK 

118  29  19 

9105 

120  20  10 

9103 

Mars 

W. 

79    6  34 

S336 

80  51  43 

9331 

82  36  57 

9399 

84  22  14 

9328 

a  Aquilae 

w. 

68  47  29 

3087 

70  15  54 

3061 

71  44  51 

3039 

73  14  15 

3019 

Saturn 

w. 

66  17    4 

9137 

68    7    6 

9134 

69  57  13 

9139 

71  47  24 

9130 

aArietis 

£. 

35  13  14 

9357 

33  28  38 

9360 

31  44  35 

9408 

30    1  11 

9441 

Aldebaran 

£. 

64  35  47 

91J» 

02  46    7 

9151 

60  56  25 

9150 

59    6  42 

9151 

Pollux 

E. 

106  30  25 

9107 

106  39  37 

9105 

104  48  45 

9103 

102  57  50 

9101 

2 

Mars 

W. 

98    8  56 

99D6 

94  54  14 

8331 

96  39  29 

9333 

98  24  40 

9337 

a  Aquilie 

W. 

80  46  25 

9967 

82  17  32 

9951 

83  48  46 

9948 

85  20    4 

9946 

Saturn 

W. 

80  58  45 

9199 

82  49    0 

9131 

84  39  12 

9134 

86  29  20 

9137 

Fomalhaut 

W. 

48  26  42 

9408 

50  10    4 

9385 

51  53  46 

9383 

53  37  45 

9373 

Aldebaran 

E. 

49  58  43 

9105 

48    923 

9171 

46  20  12 

9178 

44  31  11 

9186 

Pollux 

E. 

98  42  52 

9101 

91  51  54 

9103 

90    1    0 

9105 

88  10    9 

9109 

3 

Mars 

W. 

107    9    2 

9364 

108  53  29 

9371 

110  37  45 

9379 

112  21  50 

9387 

Saturn 

W. 

95  38  29 

9108 

97  27  54 

9169 

99  17    8 

9176 

101    6  11 

9184 

a  Aquike 

W. 

92  56  10 

9970 

94  27    0 

9989 

95  57  35 

9995 

97  27  54 

3009 

Fomalhaut 

W. 

63  20  22 

9350 

64    5    8 

9350 

65  49  54 

9359 

67  34  38 

9355 

a  Pegasi 
Aldebaran 

W. 

45    923 

9940 

46  40  51 

9809 

48  13  11 

9864 

49  46  16 

9833 

£. 

35  29  53 

9950 

33  42  40 

9968 

31  55  55 

8880 

30    9  41 

9315 

PolluT 

E. 

78  57  25 

9134 

77    7  17 

9140 

75  17  19 

9147 

73  27  32 

9156 

4 

Saturn 

W. 

110    8    3 

9B35 

111  55  39 

9947 

113  42  57 

9958 

115  29  57 

9979 

a  Aquilie 

W. 

104  53  58 

3118 

106  21  46 

3147 

107  48  59 

3178 

109  15  35 

3911 

Fomalhaut 

W. 

76  16  49 

9384 

78    0  47 

9399 

79  44  33 

9403 

81  28    4 

9413 

a  Pegasi 

W. 

57  39  38 

9743 

59  15  21 

9rJ5 

60  51  14 

9799 

62  27  15 

9794 

Pollux 

R 

64  21  59 

9904 

62  33  38 

9916 

60  45  34 

8997 

58  57  47 

9940 

Regulus 

E. 

100  48    6 

9916 

99    0    3 

8998 

97  12  17 

8939 

95  24  48 

9951 

5 

Fomalhaut 

W. 

90    1  31 

9477 

91  43  16 

9493 

93  24  39 

9500 

95    5  40 

9595 

a  Pegasi 

W. 

70  27  53 

9733 

72    3  49 

9739 

73  39  37 

9747 

75  15  14 

9756 

Pollux 

E. 

50    3  44 

93U9 

48  17  57 

9394 

46  32  32 

9339 

44  47  30 

9355 

Regulus 

E. 

8632    7 

9390 

84  46  36 

9935 

83    1  27 

9350 

81  16  40 

9365 

Jupiter 

E. 

113  11  36 

9306 

111  27  12 

9360 

109  43    9 

9306 

107  59  28 

9411 

6 

Fomalhaut 

W. 

108  24  47 

9616 

105    3  20 

9636 

106  41  26 

9657 

108  19    4 

9678 

a  Pegasi 

W. 

83    9  58 

9816 

84  44    5 

9631 

86  17  53 

9846 

87  51  21 

9863 

a  Anetis 

W. 

39  55    0 

9617 

41  33  32 

9693 

43  11  57 

9(08 

44  50  14 

9635 

Pollux 

E. 

36    8    7 

9438 

34  25  26 

9456 

32  43  11 

9474 

31     1  21 

9489 

Regulus 

E. 

72  38  29 

9448 

70  56    2 

9465 

69  14    0 

9489 

67  32  22 

9500 

Jupiter 

E. 

99  26  42 

9403 

97  45  19 

9510 

96    4  19 

9587 

94  23  43 

9544 

7 

a  Pe^i 

W. 

95  33    6 

9956 

97    4  16 

9875 

98  35    0 

9896 

100    5  18 

3018 

a  Anetis 

W. 

52  58  32 

9689 

54  35  26 

9^9 

56  12    3 

9715 

57  48  23 

9789 

Regulus 

E. 

59  10  26 

9590 

57  31  17 

9609 

55  52  34 

9696 

54  14  15 

8645 

Jupiter 

E. 

86    6  45 

9638 

84  28  33 

9660 

82  50  46 

9668 

81  13  23 

8685 

Venus 

E. 

110  53  14 

9806 

109  22  56 

3014 

107  53    1 

3034 

106  23  30 

3058 

8 

a  Pej^i 
a  Anetis 

W. 

107  29  57 

3133 

108  57  27 

3158 

110  24  27 

3183 

111  50  56 

3809 

W. 

65  45  28 

9788 

G7  19  57 

9814 

68  54    7 

9898 

70  27  59 

8848 

Aldebaran 

W. 

35  23  18 

9618 

36  57  23 

9695 

38  31  18 

9635 

40    5    ^ 

9845 

Regulus 

E. 

46    8  51 

9737 

44  33    0 

9754 

42  57  32 

9779 

41  22  28 

9799 

• 

Jupiter 

E. 

73  12  15 

9779 

71  37  10 

9766 

70    2  26 

9805 

68  28    4 

3891 

Venus 

E. 

99    1  44 

3147 

97  34  31 

3165 

?6    7  40 

3183 

94  41  11 

3901 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

S5 

Stor'a  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Noon. 

of 

lllii 

of 

VPi. 

of 

IK^' 

of 

8 

Poflitioii. 

Diff. 

Diff. 

Dilt 

Diff. 

Spica 

E. 

106  38    1 

2658 

O          /        // 

105    0  17 

9669 

Oil/ 

103  22  55 

9685 

101  45  55 

9709 

Suw 

E. 

130  31  33 

9985 

129    1    2 

3004 

127  30  54 

3099 

126    1    9 

3049 

9 

a  Arietis 

W. 

72    1  32 

S8S6 

73  34  47 

9871 

75*  7  43 

9885 

76  40  21 

8899 

Aldebaran 

W. 

41  38  29 

9856 

43  11  44 

9866 

44  44  46 

9877 

46  17  34 

8889 

Regulufl 

E. 

39  47  49 

9810 

38  13  34 

9888 

36  39  42 

9845 

35    6  13 

8864 

Jupiter 

E. 

66  54    4 

9837 

65  20  24 

9853 

63  47    5 

9860 

62  14    6 

8884 

Venus 

E. 

93  15    3 

3919 

91  49  16 

3936 

90  23  50 

3953 

88  58  44 

3869 

Spica 

E. 

93  46  28 

9784 

92  11  39 

9798 

90  37    9 

9814 

89    2  59 

8889 

Suif 

E. 

118  38    0 

3199 

117  10  26 

3147 

115  43  13 

3163 

114  16  20 

3179 

10 

a  Arietis 

W. 

84  19  10 

9965 

85  50    6 

9978 

87  20  46 

9990 

88  51  11 

."MMS 

Aldebaran 

W. 

53  57  56 

9945 

55  29  18 

9965 

57    0  27 

9966 

58  31  22 

8977 

Jupiter 

E. 

54  33  57 

9956 

53    2  49 

9969 

51  31  57 

9989 

50    1  22 

8995 

Spica 
Venus 

E. 

81  16  55 

9900 

79  44  36 

9919 

78  12  33 

9985 

76  40  46 

8937 

E. 

81  57  54 

3348 

80  34  38 

3369 

79  11  38 

3376 

77  48  54 

3389 

Suw 

E. 

107    6  38 

.fKMt 

105  41  35 

3970 

104  16  48 

3983 

102  52  17 

3896 

11 

a  Arietis 

W. 

96  19  39 

3057 

97  48  41 

3068 

99  17  30 

3078 

100  46    7 

3087 

Aldebaran 

W. 

66    2  50 

3094 

67  32  33 

3033 

69    2    5 

3041 

70  31  27 

3048 

PolhiT 

W. 

21  44  26 

S995 

23  14  45 

3009 

24  44  55 

3009 

26  14  56 

3018 

Jupiter 

E. 

42  32  13 

3058 

41    3    4 

3069 

39  34    8 

3079 

38    5  24 

3089 

Spica 
Venus 

E. 

69    5  32 

9993 

67  35  10 

3009 

66    5    0 

3019 

64  35    2 

3090 

E. 

70  58  52 

3449 

69  37  31 

3460 

68  16  22 

3471 

66  55  25 

3480 

Suw 

£. 

95  53  22 

3356 

94  30  15 

3365 

93    7  19 

3378 

91  44  35 

3386 

12 

Aldebaran 

W. 

77  56    5 

3089 

79  24  37 

3087 

80  53    3 

3091 

82  21  23 

3096 

Pollux 

W. 

33  42  49 

3040 

35  12    1 

3054 

36  41    7 

3059 

38  10    7 

3063 

Jupiter 
Spica 

E. 

30  44  31 

3194 

29  16  51 

3139 

27  49  20 

3139 

26  21  58 

3147 

E. 

57    7  43 

3058 

55  38  42 

3065 

54    9  49 

3070 

52  41    3 

3075 

Venus 

E. 

60  13    6 

3519 

58  53    3 

3596 

57  33    8 

3539 

56  13  19 

3537 

Sun 

E. 

84  53  24 

3494 

83  31  35 

3431 

82    9  53 

3436 

80  48  17 

3441 

13 

Aldebaran 

W. 

89  41  54 

3119 

91    9  49 

3113 

92  37  43 

3114 

94    535 

3115 

Pollux 

W. 

45  33  58 

3078 

47    2  35 

3080 

48  31    9 

3081 

49  59  42 

3089 

Spica 

E. 

45  18  40 

3096 

43  50  26 

3100 

42  22  16 

3109 

40  54    9 

3105 

Venus 

K 

49  35  28 

3555 

48  16    5 

3557 

46  56  44 

3558 

45  37  24 

3560 

Sun 

E. 

74    1  34 

3459 

72  40  24 

3469 

71  19  17 

3463 

69  58  12 

3463 

14 

Aldebaran 

W. 

101  24  46 

3115 

102  52  37 

3113 

104  20  31 

3111 

105  48  27 

3110 

Pollux 

W. 

57  22  25 

3078 

58  51    1 

3076 

60  19  40 

3074 

61  48  21 

3071 

Regulus 

W. 

21  21  59 

3180 

22  48  32 

3167 

24  15  21 

3154 

25  42  25 

3143 

Spica 

E. 

33  34  12 

3113 

32    6  18 

3114 

30  38  26 

3116 

29  10  36 

3118 

Venus 

E. 

39    0  53 

3557 

37  41  32 

3555 

3622    8 

3553 

35    242 

3550 

Sun 

E. 

63  12  49 

3469 

61  51  42 

3459 

60  30  32 

3456 

59    9  19 

3454 

15 

Pollux 

W. 

69  12  48 

3059 

70  41  56 

3047 

72  11  11 

3041 

73  40  33 

3036 

Regulus 

W. 

33    0  49 

3097 

34  29    2 

3088 

35  57  26 

3080 

37  26    0 

3078 

Sun 

E. 

52  22  22 

3434 

51    0  44 

3499 

49  39    0 

3493 

48  17    9 

3416 

16 

Pollux 

W. 

81    9  12 

3003 

82  39  21 

9996 

84    939 

9988 

85  40    7 

8980 

Regulus 

W. 

44  51  24 

3099 

46  21    1 

3081 

47  50  48 

3019 

49  20  46 

3008 

Sun 

E. 

41  26    3 

3381 

40    3  25 

3374 

38  40  39 

3365 

37  17  43 

3357 

17 

Pollux 

W. 

93  15    2 

9938 

94  46  33 

9998 

96  18  16 

9919 

97  50  11 

:     1910  , 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1  • 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midnight 

of 

XVii. 

of 

XV II  lb. 

of 

XXP». 

of 

1^ 
8 

Position. 

K^ 

Difll 

Bifr. 

Diff. 

Diff. 

Spica 

E. 

O          t        If 

100    9  18 

9719 

9^33    3 

2ra5 

96  57^  10 

2751 

^  O          /        // 

95  21  38 

9768 

Suif 

E. 

124  31  48 

3060 

123    2  49 

3077 

121  34  11 

3095 

120    5  55 

3119 

9 

a  Arietis 

W. 

78  12  41 

S919 

79  44  44 

2997 

81  16  29 

2939 

82  47  58 

9953 

Aldeboran 

W. 

47  50    7 

2900 

49  22  26 

2912 

50  54  30 

2993 

52  26  20 

2934 

Regulus 

£. 

3333    8 

S883 

32    0  27 

2901 

30  28  10 

9921 

28  56  18 

2941 

Jupiter 

E. 

60  41  27 

2899 

59    9    7 

2913 

57  37    5 

2928 

56    522 

9942 

Venus 

E. 

87  33  56 

3985 

86    9  27 

3302 

84  45  18 

3318 

83  21  27 

3333 

Spica 

E. 

87  29    9 

9844 

85  55  38 

2659 

84  22  26 

9873 

82  49  32 

2886 

Sun 

E. 

112  49  46 

3196 

111  23  32 

3211 

109  57  36 

3226 

108  31  58 

3942 

10 

a  Arietis 

W. 

90  21  21 

3014 

91  51  16 

3096 

93  20  57 

3037 

94  50  24 

3047 

Aldeboran 

W. 

60    2    4 

2986 

61  32  34 

2997 

63    2  51 

3006 

64  32  56 

3015 

Jupiter 

Spica 

Venus 

E. 

48  31    3 

3007 

47    0  59 

3019 

45  31  10 

3030 

44    1  35 

3041 

E. 

75    9  14 

2949 

73  37  57 

2961 

72    6  55 

2972 

70  36    7 

2962 

E. 

76  26  25 

3409 

75    4  11 

3415 

73  42  11 

3427 

72  20  25 

3438 

Sun 

E. 

101  28    1 

3309 

100.  4    0 

3329 

98  40  14 

3334 

97  16  42 

3345 

n 

a  Arietis 

W. 

102  14  33 

3096 

103  42  48 

3105 

105  10  52 

3113 

106  38  46 

3120 

Aldeboran 

W. 

72    0  40 

3056 

73  29  44 

3063 

74  58  39 

3069 

76  27  26 

3076 

Pollux 

W. 

27  44  47 

3094 

29  14  30 

3031 

30  44    4 

3038 

32  13  30 

3043 

Jupiter 

Spica 

Venus 

E, 

36  36  52 

3091 

35    8  31 

3100 

33  40  21 

3106 

32  12  21 

3116 

E. 

63    5  14 

3029 

61  35  37 

3037 

60    6  10 

3044 

58  36  52 

3059 

E. 

65  34  38 

3488 

64  14    1 

3497 

62  53  34 

3506 

61  33  16 

3513 

Sun 

E. 

90  22    2 

3394 

88  59  39 

3409 

87  37  25 

3410 

86  15  20 

3418 

12 

Aldebaran 

W. 

83  49  38 

3100 

85  17  48 

3103 

86  45  54 

3106 

88  13  56 

3110 

Pollux 

W. 

39  39    2 

3067 

41    7  52 

3071 

42  36  37 

3073 

44    5  19 

3076 

Jupiter 
Spica 

E. 

24  54  45 

3154 

23  27  41 

3163 

22    0  47 

3170 

2034    2 

3179 

E. 

51  12  23 

3080 

49  43  49 

3085 

48  15  21 

3089 

46  46  58 

3093 

Venus 

E. 

54  53  36 

3541 

53  33  57 

3545 

52  14  23 

3550 

50  54  54 

3553 

Sun 

E. 

79  26  47 

3446 

78    5  22 

3450 

76  44    2 

3454 

75  22  47 

3456 

13 

Aldebaran 

W. 

95  33  26 

3116 

97    1  16 

3116 

98  29    6 

3116 

99  56  56 

3116 

Pollux 

W. 

51  28  14 

3089 

52  56  46 

30SS 

54  25  18 

3081 

55  53  51 

3080 

Spica 

E. 

39  26    5 

3107 

37  58    4 

3109 

3630    5 

3110 

35    2    8 

3111 

Venus 

E. 

44  18    6 

3561 

42  58  49 

3560 

41  39  31 

3559 

40  20  12 

3559 

Sun 

E. 

68  37    7 

3464 

67  16    3 

3464 

65  54  59 

3463 

64  33  54 

3463 

14 

Aldebaran 

W. 

107  16  25 

3107 

108  44  26 

3106 

no  12  30 

3101 

111  40  38 

3008 

Pollux 

W. 

63  17    6 

3068 

64  45  55 

3065 

66  14  48 

3060 

67  43  46 

3057 

Regulus 

W. 

27    9  42 

3133 

28  37  11 

3193 

30    4  53 

3114 

31  32  46 

3109 

Spica 

E. 

27  42  48 

3120 

26  15    3 

31S3 

24  47  20 

3125 

23  19  41 

3131 

Venus 

E. 

33  43  13 

3540 

32  23  40 

3543 

31    4    3 

3538 

29  44  21 

3535 

Sun 

E. 

57  48    4 

3451 

56  26  45 

3447 

55    5  22 

3443 

53  43  54 

3439, 

15 

Pollux 

W. 

75  10    1 

3030 

76  39  36 

3023 

78    9  20 

3017 

79  39  12 

3010 

Regulus 

W. 

38  54  44 

3064 

40  23  38 

3055 

41  52  43 

3047 

43  21  58 

3038 

Sun 

E. 

46  55  11 

3410 

45  33    6 

3403 

44  10  53 

3396 

42  48  32 

3389 

16 

Pollux 

W. 

87  10  45 

9979 

88  41  33 

2963 

90  12  32 

2954 

91  43  42 

2946 

Regulus 

W. 

50  50  56 

2993 

52  21  17 

9984 

53  51  50 

2974 

55  22  35 

2965 

Sun 

E. 

35  54  37 

3348 

34  31  21 

3339 

33    7  55 

3331 

31  44  19 

3321 

17 

PoUux 

W. 

99  22  17 

2901 

100  54  35 

2891 

102  27    6 

9880 

103  59  50 

9871 
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GREENWICH  MEAN  TIME. 

LUNAR  DT8TAN0ES. 

h 

star's  Name 

P.L. 

P.L. 

P.L. 

P.Lu 

17 

and 

Noon. 

of 

ll|h. 

of 

VP. 

of 

IXii 

of 

Poflition. 

Diflr. 

Diff. 

Diff. 

Dur. 

Regulus 

W. 

56  53  31 

9965 

58  2^  40 

9946 

O         1      n 

59  56    1 

9036 

O          /        /' 

61  27  34 

9996 

Sun 

E. 

30  20  32 

3319 

28  56  34 

3309 

27  32  25 

3903 

26    8    5 

3983 

22 

Suw 

W. 

28  27  22 

9909 

29  59  38 

9894 

31  32    5 

9884 

33    4  44 

9876 

Fomalhaut 

E. 

64    2  15 

9776 

62  27  16 

9775 

60  52  15 

9n5 

59  17  14 

9775 

a  Pegasi 

£. 

84  47  30 

9940 

83  16    2 

9995 

81  44  27 

9930 

80  12  46 

9996 

23 

Suw 

W. 

40  50  40 

9835 

42  24  22 

9897 

43  58  15 

9819 

45  32  18 

9819 

Fomalhaut 

E. 

51  22  48 

9795 

49  48  13 

9803 

48  13  49 

9813 

46  39  38 

9835 

a  Pe^i 

E. 

72  33  29 

9990 

71     1  35 

9999 

69  29  44 

9094 

07  57  56 

9997 

a  Anetis 

E. 

114  18  39 

9567 

112  39  26 

9578 

111    0    1 

9569 

109  20  23 

9561 

24 

Sun 

W. 

53  24  55 

9776 

54  59  54 

9760 

56  35    3 

9769 

58  10  21 

9756 

a  Pegasi 

E. 

60  20  39 

9967 

58  49  45 

9981 

57  19    8 

9996 

55  48  50 

3013 

a  Arietis 

E. 

100  59  22 

9591 

99  18  38 

9513 

97  37  43 

9506 

95  56  38 

9499 

25 

Suif 

W. 

66    9    0 

9799 

67  45  10 

9716 

69  21  28 

9710 

70  57  55 

^704 

a  Pe^i 

E. 

48  23  48 

3144 

46  56  32 

3183 

45  30    2 

3iUS 

44    423 

3975 

a  Anetis 

E. 

87  28  59 

9469 

85  47    2 

9463 

84    4  57 

9458 

82  22  45 

9453 

Aidebaran 

E. 

117  48    8 

9440 

116    5  30 

9439 

114  22  41 

9494 

112  39  41 

9418 

26 

Suw 

W. 

79    2  10 

9674 

80  39  25 

9668 

82  16  48 

9669 

83  54  19 

9657 

Saturn 

W. 

25    5  35 

9446 

26  48    2 

9434 

28  30  48 

9499 

30  13  52 

9410 

Mars 

W. 

21    5  57 

9654 

22  43  39 

9641 

24  21  38 

9G90 

25  59  54 

9617 

a  Arietis 

E. 

73  50    0 

9431 

72    7    9 

9496 

70  24  12 

9493 

68  41  10 

9490 

Aidebaran 

E. 

104    2  22 

9386 

102  18  27 

9380 

100  34  24 

9375 

98  50  13 

3368 

27 

Sun 

W. 

92    3  42 

9630 

93  41  56 

9695 

95  20  17 

9690 

96  58  45 

9615 

a  Aquil» 

W. 

49  34  54 

3005 

50  46  39 

3905 

51  59  54 

3833 

53  14  32 

3748 

Saturn 

W. 

38  52  48 

9366 

40  37  11 

9350 

42  21  44 

9353 

44    626 

9346 

Mars 

W. 

34  14  38 

9574 

35  54    8 

9567 

37  33  48 

9561 

39  13  37 

9554 

a  Arietis 

E. 

60    5    5 

9410 

58  21  44 

9409 

56  38  22 

9400 

54  55    0 

9410 

Aidebaran 

E. 

90    7  18 

9343 

88  22  21 

9336 

86  37  17 

9334 

84  52    7 

9390 

28 

Sun 

W. 

105  12  36 

9594 

106  51  39 

9590 

108  30  48 

9586 

110  10    2 

9583 

a  AquilsB 

W. 

59  45  24 

3459 

61    6  34 

3415 

62  28  33 

3375 

63  51  18 

3337 

Saturn 

W. 

52  52    9 

9319 

54  37  41 

9315 

56  23  19 

9311 

58    9    3 

9307 

Mars 

W. 

47  34  44 

9597 

49  15  19 

9599 

50  56    1 

9518 

52  36  49 

9515 

a  Arietis 

E. 

46  18  44 

9495 

44  35  45 

9431 

42  52  54 

9438 

41  10  14 

9448 

Aidebaran 

£. 

76    4  48 

9311 

74  19    5 

9306 

72  33  17 

9306 

70  47  25 

9903 

29 

Sun 

W. 

118  27  17 

9560 

120    6  54 

9566 

121  46  35 

9565 

123  26  18 

9564 

a  Aquilee 

W. 

70  54  42 

3195 

72  20  57 

3175 

73  47  36 

3157 

75  14  37 

3139 

Saturn 

W. 

66  59    5 

9990 

68  45  19 

9986 

70  31  36 

9985 

72  17  57 

9384 

Mars 

W. 

61    2    7 

9406 

62  43  23 

9485 

64  24  43 

9493 

66    6    6 

9499 

Fomalhaut 

W. 

37  23  55 

9735 

38  59  49 

9697 

40  36  33 

9f«3 

42  14    3 

9839 

Aidebaran 

E. 

61  57  22 

9996 

60  11  16 

9996 

58  25  11 

S»96 

56  39    6 

9397 

Pollux 

E. 

105  50    9 

9340 

104    2  55 

9947 

102  15  38 

9945 

100  28  18 

9944 

90 

a  Aquils 

W. 

82  33  59 

3085 

84    2  27 

3081 

85  31    0 

3078 

86  59  37 

3074 

Saturn 

W. 

81  10  10 

9980 

82  56  39 

9980 

84  43    8 

9381 

86  29  36 

9981 

Mors 

W. 

74  33  30 

9487 

76  15    2 

9487 

77  56  33 

9488 

79  38    3 

9469 

Fomalhaut 

W. 

50  30    8 

9531 

52  10  38 

9517 

53  51  27 

9505 

55  32  33 

9495 

Aidebaran 

E. 

47  49  10 

9309 

46    3  24 

9313 

44  17  44 

9319 

42  32  12 

9396 

1  PoUux 

E. 

91  31  12 

9941 

89  43  45 

9941 

87  56  18 

»41 

86    85^ 

9349 

J 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

b 

Star's  Nome 

P.L. 

P.L. 

P.L. 

P.L. 

^1 

and 

Midniffht 

of 

X\^' 

of 

XVIIIii. 

of 

XXIh. 

of 

^ 

Q 

Poaitioii. 

^^ 

Diif. 

Diff. 

Diff. 

Diff. 

17 

Regulus 

W. 

62  59  20 

9916 

O           /        // 

64  31  18 

2906 

66    3  29 

2896 

oil' 

67  35  53 

8885 

Suw 

R. 

24  43  34 

3374 

23  18  52 

3964 

21  53  58 

3253 

20  28  52 

3344 

32 

SUK 

W. 

34  37  34 

3867 

36  10  35 

9850 

37  43  46 

3851 

39  17    8 

8843 

Fomalhaut 

E. 

57  42  14 

8777 

56    7  16 

9779 

54  32  21 

3783 

52  57  31 

9788 

a  Pegasi 

E. 

78  41    0 

3883 

77    9  10 

9991 

75  37  18 

9990 

74    5  24 

9919 

23 

Sun 

W. 

47    6  30 

3805 

48  40  52 

9797 

50  15  24 

9790 

51  50    5 

3783 

Fomalhaut 

E. 

45    5  43 

3840 

4332    7 

3857 

41  58  53 

9877 

40  26    5 

3903 

a  Pe^si 

E. 

66  26  12 

9933 

64  54  35 

9939 

63  23    6 

9947 

61  51  47 

8956 

a  Anetis 

E. 

lOr  40  34 

9563 

106    0  33 

9543 

104  20  20 

9535 

102  39  56 

3588 

24 

Sun 

W. 

59  45  47 

9749 

61  21  22 

9748 

62  57    6 

3736 

64  32  59 

8799 

a  Pe|^8i 

E. 

54  18  53 

3033 

52  49  21 

3056 

51  20  17 

3089 

49  51  45 

3110 

a  Anetis 

E. 

94  15  24 

3483 

92  34    1 

9487 

90  52  29 

9460 

89  10  48 

8475 

25 

Sun 

W. 

72  34  30 

9688 

74  11  13 

9699 

75  48    4 

9686 

77  25    3 

8680 

a  Pe^si 

E. 

42  39  42 

3331 

41  16    6 

3395 

39  53  44 

3469 

38  32  45 

3551 

a  Anetis 

K 

80  40  25 

3448 

78  57  58 

3i43 

77  15  25 

3438 

75  32  45 

9435 

Aldebaran 

E. 

110  56  32 

3411 

109  13  13 

9405 

107  29  45 

9398 

105  46    8 

3398 

26 

Sun 

W. 

85  31  57 

3653 

87    9  42 

9646 

88  47  35 

9640 

90  25  35 

3635 

Saturn 

W. 

31  57  13 

3400 

33  40  48 

9391 

35  24  36 

9389 

37    8  36 

3374 

Mars 

W. 

27  38  26 

3607 

29  17  12 

8599 

30  56    9 

3j90 

32  35  18 

3583 

a  Arietis 

E. 

66  58    4 

3417 

65  14  54 

8415 

63  31  41 

9413 

61  48  24 

3411 

Aldebarau 

E. 

97    5  53 

3363 

95  21  25 

3358 

93  36  50 

3353 

91  52    8 

8348 

27 

Sun 

W. 

98  37  19 

3611 

100  15  59 

3606 

101  54  46 

9603 

103  33  38 

3598 

a  AquiliB 

W. 

54  30  28 

3680 

55  47  36 

9616 

57    5  51 

3561 

58  25    8 

3507 

Saturn 

W. 

45  51  18 

9340 

47  36  19 

3335 

49  21  28 

3339 

51    6  45 

3334 

Mars 

W. 

40  53  35 

3548 

42  33  41 

3543 

44  13  55 

3538 

45  54  16 

3533 

a  Arietis 

E. 

53  11  39 

8411 

51  28  20 

3413 

49  45    3 

8415 

48    1  50 

3430 

Aldebarau 

E. 

83    6  50 

3336 

81  21  28 

8323 

79  36    0 

8318 

77  50  27 

3314 

28 

Sun 

W. 

111  49  21 

3580 

113  28  44 

8576 

115    8  12 

8574 

116  47  43 

3573 

a  AquiliB 

W. 

65  14  47 

3303 

66  38  55 

3373 

68    3  38 

8245 

69  28  54 

3318 

Saturn 

W. 

59  54  53 

3309 

61  40  49 

9999 

63  26  50 

8396 

65  12  55 

3393 

Mars 

W. 

54  17  42 

3510 

55  58  41 

3507 

57  39  45 

8503 

59  20  54 

3500 

a  Arietis 

E. 

39  27  47 

8460 

37  45  37 

8473 

36    3  46 

3489 

34  22  18 

3510 

Aldebaran 

E. 

69    1  30 

9300 

e7  15  31 

3999 

65  29  30 

3398 

63  43  27 

3396 

29 

Sun 

W. 

125    6    2 

9563 

126  45  48 

2563 

128  25  34 

8563 

130    5  21 

8561 

a  Aquils 

W. 

76  41  59 

3134 

78    9  39 

3113 

79  37  33 

8109 

81    5  40 

3098 

Saturn 

W. 

74    4  20 

8383 

75  50  45 

itiSl 

77  37  12 

2280 

79  23  41 

8390 

Mars 

W. 

67  47  31 

9489 

69  28  59 

9489 

71  10  28 

3488 

72  51  58 

3487 

Fomalhaut 

W. 

43  52  14 

9607 

45  31     0 

3585 

47  10  16 

8565 

48  49  59 

3546 

Aldebaran 

E. 

54  53    2 

3998 

53    6  59 

8300 

51  20  59 

8302 

49  35    2 

3305 

Pollux 

E. 

98  40  56 

3343 

96  53  32 

2341 

95    6    6 

3341 

93  18  39 

3341 

30 

a  Aquils 

W. 

88  28  18 

3074 

89  56  59 

3077 

91  25  37 

3080 

92  54  11 

3085 

Saturn 

W. 

88  16    3 

3383 

90    2  28 

9385 

91  48  50 

2287 

93  35    9 

3389 

Mars 

W. 

81  19  32 

3490 

83    0  59 

2493 

84  42  23 

2494 

86  23  45 

3497 

Fomalhaut 

W. 

57  i;i53 

9487 

58  55  25 

3479 

60  37    8 

3473 

62  18  59 

3469 

Aldebaran 

E. 

40  4G  51 

2334 

39    1  41 

334.) 

37  16  44 

2353 

35  32    2 

3363 

Pollux 

E. 

84  *^1  57 

2344 

82  34    5 

25145 

80  46  45 

2347 

78  59  28 

3050 

dOO 


DECEMBER,  1873. 


AT  GREENWICH  APPARENT  NOON. 


i 
I 

I 


Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat 

Sun, 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mon. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


I 

I 


1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


A.ppomnt 
BigfhtABoensioii. 


h    m       s 

16  30  57.30 
16  35  16.97 
16  39  37.26 

16  43  58.13 
16  48  19.57 
16  52  41.55 

16  57  4.06 

17  1  27.06 
17  5  50.52 

17  10  14.42 
17  14  38.76 
17  19  3.50 

17  23  27.58 
17  27  54.00 
17  32  19.72 

17  36  45.70 
17  41  11.88 
17  45  38.25 

17  50  4.78 
17  54  31.40 

17  58  58.09 

18  3  24.81 
18  7  51.52 
18  12  18.17 

18  16  44.75 
18  21  11.20 
18  25  37.50 

18  30  3.61 
18  34  29.49 
18  38  55.12 

18  43  20.46 
18  47  45.50 


I>i£for 

IhOUT. 


0.806 
0.833 
0.858 

0.882 
0.905 
0.927 

0.948 
0.968 
0.987 


.006 
.022 
.038 

.052 
.065 
.076 

.086 
.095 
.102 

.107 
.111 
.113 

.113 
.111 
.109 

.104 
.098 
.090 

.082 
.073 
.063 

.051 
.038 


Apparent 
Declination. 

Biff,  for 
Ihonr. 

S.21'52  46;9 
22     1  44.8 
22  10  17.3 

22.91 
21.85 
20.79 

22  18  24.0 
22  26    4.7 
22  33  19.2 

19.71 
18.62 
17.53 

22  40    7.2 
22  46  28.7 
22  52  23.3 

16.43 
15.31 
14.19 

22  57  50.8 

23  2  51.2 
23    7  24.3 

13.06 
11.92 
10.77 

23  11  29.8 
23  15    7.6 
23  18  17.4 

9.62 
8.46 
7.31 

23  20  59.3 
23  23  13.2 
23  24  59.0 

6.14 
4.97 
3.79 

23  26  16.4 
23  27     5.5 
23  27  26.2 

2.63 

1.45 

-  0.27 

23  27  18.6 
23  26  42.7 
23  25  38.5 

+  0.91 
2.09 
3.27 

23  24    5.9 
23  22     5.1 
23  19  36.0 

4.45 
5.62 
6.79 

23  16  38.7 
23  13  13.4 
23    9  20.3 

7.97 

9.13 

10.29 

23    4  59.5 
S.23    0  11.0 

11.45 
12.60 

Semi- 
diameter. 


Sidereal 
Time 
of  the 
Semi- 

diametoi 

passing 
the 

Merid- 
ian. 


16  16.06 

16  16.22 

16  16.36 

16  16.50 

16  16.63 

16  16.76 

16  16.88 

16  16.99 

16  17.10 

16  17.21 

16  17.31 

16  17.40 

16  17.49 

16  17.57 

16  17.65 

16  17.73 

16  17.80 

16  17.87 

16  17.94 

16  18.00 

16  18.06 

16  18.12 

16  18.17 

16  18.22 

16  18.26 

16  18.30 

16  18.33 

16  18.36 

16  18.38 

16  18.40 

16  18.40 

16  18.40 


70.33 
70.41 
70.49 

70.57 
70.65 
70.72 

70.79 
70.85 
70.91 

70.97 
71.02 
71.07 

71.11 
71.15 
71.18 

71.21 
71.24 
71.26 

71.27 
71.28 
71.29 

71.30 
71.30 
71.29 

71.28 
71.27 
71.25 

71.22 
71.19 
71.16 

71.12 
71.07 


Equation  of 

Time, 

iob9 

tubtraeied 

from 


added  to 

Apparent 

Time, 


10  39.62 

10  16.57 

9  52.91 

9  28.66 
9  3.84 
8  38.49 

8  12.61 
7  46.25 
7  19.42 

6  52.15 
6  24.44 
5  56.34 

5  27.88 
4  59.09 
4  30.02 

4  0.70 
3  31.15 
3     1.42 

2  3153 
2  1.55 
1  31.50 

1  1.42 
0  31.34 
0     1.33 


DilKfor 
Ihonr. 


0  28.60 

0  58.41 

1  28.08 

1  57.55 

2  26.79 

2  55.78 

3  24.48 
3  52.87 


0.948 
0.974 
U.999 

1.023 
1.046 
1.068 

1.089 
1.109 
1.128 

1.147 
1.163 
1.179 

1.192 
1.206 
1.217 

1.226 
1.235 
1.242 

1.247 
1.249 
1.251 

1.253 
1.251 
1J249 

1.244 
1.238 
1.230 

1.232 
1.213 
1.203 

1.191 
1.178 


KoTB.— Mean  Time  of  the  Semidiameter  passing  may  he  found  hy  snbtraotiDg  0s.l9  from  the  Sideraal  Time. 


BECEMBBR,  1873. 


SOI 


I 

o 
P 


Mod. 

Tues. 

Wed. 

Thur. 

Frid. 

Sat. 

Sun, 
Mod. 
Tues. 

Wed. 

Thur. 
Frid. 

Sat. 

Sun, 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

Sun, 

Mod. 

Tues. 

Wed, 

Thur. 

Frid. 

Sat 

Sun. 
Mon. 
Tues. 

Wed. 
Thur. 


AT  GREENWICH  MEAN  NOON. 


I 

o 

& 

p 


1 

2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


THE  SUN'S 


Apparent 
Bight  Afleension. 


li     m       B 

16  30  59.24 
16  35  18.85 
16  39  39.07 

16  43  59.87 
16  48  21.24 
16  52  43.15 

16  57  5.58 

17  1  28.49 
17  5  51.88 

17  10  15.71 
17  14  39.96 
17  19  4.61 

17  23  29.61 
17  27  54.95 
17  32  20.58 

17  36  46.46 
17  41  12.56 
17  45  38.84 

17  50  5.27 
17  54  31.80 

17  58  58.40 

18  3  25.03 
18  7  51.65 
18  12  18.21 

18  16  44.69 
18  21  11.05 
18  25  37.26 

18  30  3.28 
18  34  29.07 
18  38  54.61 

18  43  19.86 
18  47  44.81 


Diff.  for 
Ihour. 


8 

10.804 
10.830 
10.855 

10.879 
10.908 
10.984 

10.945 
10.965 
10.984 

11.003 
11.019 
11.035 

11.048 
11.068 
11.073 

11.088 
11.091 
11.098 

11.103 
11.107 
11.109 

11.109 
11.107 
11.105 

11.100 
11.094 
11.086 

11.078 
11.069 
11.059 

11.047 
11.034 


Apparerit 
Declination. 


S.21 


51.0 


52 

22  1  48.6 
22  10  20.8 

22  18  27.2 
22  26  7.6 
22  33  21.8 

22  40  9.5 
22  46  30.7 
22  52  25.1 

22  57  52.4 

23  2  52.6 
23  7  25.4 


23 
23 
23 


11  30.7 

15  8.3 
18  18.0 


23  20  59.7 
23  23  13.5 
23  24  59.2 

23  26  16.6 
23  27  5.6 
23  27  26.2 

23  27  18.6 
23  26  42.7 
23  25  38.5 

23  24  6.0 
23  22  5.2 
23  19  36.1 

23  16  38.9 
23  13  13.8 
23  9  20.8 


Diff.  for 
Ihour. 


23 
S.23 


5    0.1 
0  11.8 


88.98 
81.86 
80.80 

19.72 
18.63 
17.54 

10.44 
15.38 
14.80 

13.07 
11.93 

10.78 

9.63 

8.47 
7.38 

6.15 
4.97 
3.79 

8.63 

1.45 

-  0.87 

+  0.91 
2.09 
3.87 

4.45 
5.68 
6.79 

7.97 

9.13 

10.89 

11.44 
18.59 


Eqnatiouof 

Time, 

tobe 

added  to 


subtracted 
from 
Mean 
Time. 


m       8 

10  39.45 

10  16.40 

9  52.74 

9  28.50 
9  3.68 
8  38.33 

8  12.46 
7  46.11 
7  19.28 

6  52.01 
6  24.31 
5  56.22 

5  27.78 
4  59.00 
4  29.93 

4  0.61 
3  31.07 
3     1.35 

2  31.47 
2  1.50 
1  31.46 

1  1.37 
0  31.33 
0     1.35 

0  28.59 

0  58.39 

1  28.05 

1  57.51 

2  26.74 

2  55.72 

3  24.41 
3  52.80 


Diflf.for 
Ihour. 


8 

0.948 
0.974 
0.999 


.033 
.046 
.068 

.089 
.109 
.188 

.147 
.163 
.179 

.198 
.806 
.817 

.886 
.835 
.848 

.847 
.349 
.851 

.853 
.251 

.849 

.844 
.838 
.330 

.888 
.813 
.303 

.191 
.178 


Sidereal 

Time 

or 

Right  Ascensioii 

of 

Mean  Son. 


h     m       a 

16  41  38.69 
16  45  35.25 
16  49  31.81 

16  53  28.37 

16  57  24.92 

17  1  21.48 

17  5  18.04 
17  9  14.60 
17  13  11.16 

17  17  7.72 
17  21  4.27 
17  25  0.83 

17  28  57.39 
17  32  53.95 
17  36  50.51 

17  40  47.07 
17  44  43.63 
17  48  40.19 

17  52  36.74 

17  56  33.30 

18  0  29.86 

18  4  26.42 
18  8  22.98 
16  12  19.54 

18  16  16.10 
18  20  12.66 
18  24  9.21 

18  28  5.77 
18  32  2.33 

18  35  58.89 

18  39  55.45 
18  43  52.01 


l^OTB.— The  Semidiameter  for  Mean  Noon  may  be  assumed  the  same  as  that  for  Apparent  Noon. 


Diff.  for  1  hour. 
+9».8565 


1 


ftO^ 


ai3CE:MB£R,  1878. 


III. 


AT  GREENWICH  MEAN  NOON. 


^ 


p 


1 
2 
8 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

16 
17 
18 

19 
20 
21 

22 
23 
24 

25 
26 
27 

28 
29 
30 

31 
32 


i 

p 


335 
336 
337 

338 
339 
340 

341 
342 
343 

344 
345 
346 

347 
348 
349 

350 
351 
352 

353 
354 
355 

356 
357 
358 

359 
360 
361 

362 
363 
364 

365 
366 


THE  SUN'S 


True  LONGITUDE. 


249  25  54.0 

250  26  45.6 

251  27  38.1 

252  28  31.6 

253  29  26.0 

254  30  21.4 

255  31  18.0 

256  32  15.7 

257  33  14.5 

258  34  14.4 

259  35  15.3 

260  36  17.2 

261  37  20.2 

262  38  24.1 

263  39  28.9 

264  40  34.7 

265  41  41.3 

266  42  48.5 

267  43  56.2 

268  45    4.4 

269  46  13.0 

270  47  21.9 

271  48  31.1 

272  49  40.3 

273  50  49.5 

274  51  58.7 

275  53    7.9 

276  54  17.0 

277  55  26.0 

278  56  34.7 

279  57  43.2 

280  58  51.4 


A' 


// 


25  20.4 

26  11.9 

27  4.2 

27  57.5 

28  51.7 

29  46.9 

30  43.4 

31  40.9 

32  39.5 

33  39.2 

34  39.9 

35  41.6 

36  44.4 

37  48.1 

38  52.7 

39  58.3 

41  4.8 

42  11.8 

43  19.3 

44  27.3 

45  35.7 

46  44.4 

47  53.4 

49  2.4 

50  11.4 

51  20.4 

52  29.5 

53  38.4 

54  47.2 

55  55.7 


57 

58 


4.0 
12.0 


Diff.  for 
1  hour. 


59.13 
53.17 
52.21 

52.25 
52.29 
52.33 

52.37 
52.42 
52.46 

52.51 
52.56 
52.60 

52.64 
52.68 
52.72 

52.75 
52.78 
52.61 

52.63 
52.85 

52.87 

52.88 
52.89 
52.89 

52.69 
52.89 
52.89 

52.88 
52.87 
52.86 

52.85 
52.84 


LATITUDE 


// 


-0.04 

+0.09 

0.21 

0.41 
0.50 
0.57 

0.62 
0.65 
0.65 

0.62 
0.56 
0.48 

0.38 

0.26 

+0.13 

0.00 

-0.13 

0.25 

0.35 
0.42 
0.47 

0.49 
0.48 
0.44 

0.37 
0.28 
0.16 

-0.04 

+0.09 

0.23 

0.37 


liOKSzithiii 

of  the 

Radios  Vector 

of  the 

Earth. 


9.9936948 
.9936284 
.9935646 

.9935033 
.9934445 
.9933883 

.9933347 
.9932836 
.9932350 

.9931888 
.9931448 
.9931029 

.9930630 
.9930251 
.9929893 

.9929552 
.9929227 
.9928919 

.9928626 
.9928348 
.9928086 

.9927841 
.9927614 
.9927405 

.9927216 
.9927047 
.9926900 

.9926777 
.9926678 
.9926606 

.9926562 


+0.48  59.9926544 


Diff.  for 
Ihonr. 


-28.1 
27.1 
26.1 

25.0 
24.0 
22.9 

21.8 

20.7 
19.7 

18.7 
17.8 
17.0 

16.2 
15.4 
14.6 

13.9 
13.2 
12.5 

11.8 
11.2 
10.5 

9.8 
9.1 
8.3 

7.5 
6.6 
5.6 

4.6 
3.5 
2.4 

1.3 
-0.2 


KOTB :  A  corresponds  to  the  true  equinox  of  the  date,  A'  to  the  mean  equinox  of  January  Od. 


Hean  Time 

of 
Sidereal  Oh. 


n     m       8 

7  17  9.48 
7  13  13.57 
7     9  17.66 

7  5  21.75 
7  1  25.83 
6  57  29.92 

6  53  34.01 
6  49  38.10 
6  45  42.18 

6  41  46.27 
6  37  50.36 
6  33  54.45 

6  29  58.54 
6  26  2.63 
6  22  6.72 

6  18  10.80 
6  14  14.88 
6  10  18.97 

6  6  23.06 
6  2  27.15 
5  58  31.23 

5  54  35.32 
5  50  39.41 
5  46  43.49 

5  42  47.57 
5  38  51.66 
5  34  55.75 

5  30  59.88 
5  27  3.92 
5  23     8.01 

5  19  12.10 
5  15  16.18 


Diff.  for  1  hoar. 
— 9».8296 
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DECEMBBR,  1878. 


SOS 


GREENWICH  MEAN  TIME. 

THE 

MOON'S 

1 

1 

AGE. 

SBMIDIAMBTER. 

HORIZONTAL 

PARALLAX. 

MERIDIAN  PASSAGE. 

Noon. 

Midnlghtb 

Noon. 

Dlff.  for 
Ihour. 

Midnight 

Diff.  for 
1  hour. 

Biff,  for 
Ihonr. 

Noon. 

1 

2 
3 

16  13.0 
16     8.3 
16     1.2 

16  11.0 
16    5.1 
15  56.7 

59  24.4 
59    7.3 
58  41.0 

// 
-0.51 

0.91 

].28 

59  17.0 
58  55.3 
58  24.6 

// 
-0.71 

1.10 

1.44 

}k     m 

9  48.8 

10  42.1 

11  38.2 

m 
2.15 

2.28 

2.39 

d 

11.3 
12.3 
13.3 

4 
5 
6 

15  51.8 
15  40.8 
15  29.2 

15  46.4 
15  35.0 
15  23.4 

58    6.5 
57  26.3 
56  43.6 

1.57 
1.75 
1.79 

57  46.9 
57    5.1 
56  22.3 

1.68 
1.79 
1.75 

12  36.2 

13  34.5 

14  31.0 

2.44 
2.41 
2.29 

14.3 
15.3 
16.3 

7 

8 
9 

15  17.8 
15    7.4 
14  58.8 

15  12.4 
15    2.9 
14  55.4 

56     1.6 
55  23.5 
54  52.1 

1.69 
1.46 
1.14 

55  41.9 
55    6.8 
54  39.5 

J. 59 
1.31 
0.96 

15  24.1 

16  13.2 
16  58.5 

2.13 
1.96 
1.82 

17.3 
18.3 
19.3 

10 
11 
12 

14  52.6 
14  49.1 
14  48.5 

14  50.5 
14  48.4 
14  49.2 

54  29.2 
54  16.4 
54  14.0 

0.76 
-0.33 
+0.18 

54  21.5 
54  13.9 
54  16.7 

0.54 
-0.10 
+0.34 

17  40.7 

18  20.9 

19  0.2 

1.71 
1.65 
1.63 

20.3 
21.3 
22.3 

13 
14 
15 

14  50.7 

14  55.6 

15  2.9 

14  52.8 

14  59.0 

15  7.3 

54  22.1 

54  40.2 

55  7.0 

0.55 
0.95 
1.87 

54  30.0 

54  52.6 

55  23.1 

0.76 
1.12 
1.40 

19  39.8 

20  20.9 

21  4.7 

1.67 
1.76 
1.90 

23.3 
24.3 
25.3 

16 
17 
18 

15  12.0 
15  22.4 
15  33.2 

15  17.1 
15  27.8 
15  38.5 

55  40.6 

56  18.6 
56  58.3 

1.51 
1.64 
1.65 

55  59.2 

56  38.4 

57  17.8 

1.59 
1.66 
1.60 

21  52.2 

22  44.2 

23  40.6 

2.07 
2.26 
2.43 

26.3 
27.3 
28.3 

19 
20 
21 

15  43.6 

15  53.0 

16  0.7 

15  48.5 

15  57.1 

16  3.8 

57  36.6 

58  11.0 
58  39.1 

1.53 
1.32 
1.02 

57  54.5 

58  25.9 
58  50.4 

1.44 
1.17 
0.86 

6 

0  40.1 

1  40.7 

2.52 
2.51 

29.3 
0.7 
1.7 

22 
23 
24 

16    6.3 
16    9.8 
16  11.4 

16    8.3 
16  10.8 
16  11.5 

Do    9«I.O 

59  12.7 
59  18.4 

0.70 

0.39 

+0.10 

59    7.2 
59  16.4 
59  18.8 

0.54 
+0.24 
-0.03 

2  39.8 

3  35.9 

4  28.6 

2.41 
2.27 
2.13 

2.7 
3.7 
4.7 

25 
26 
27 

16  11.2 
16    9.6 
16    6.9 

16  10.6 
16    8.4 
16    5.2 

59  17.8 
59  12.1 
59    2.2 

-0.14 
0.33 
0.49 

59  15.5 
59    7.6 
58  55.8 

0.24 
0.41 
0.67 

5  18.5 

6  6.6 
6  54.4 

2.03 
1.99 
2.00 

5.7 
6.7 
7.7 

28 
29 
30 

16    3.2 
15  58.4 
15  52.7 

16    0.9 
15  55.7 
15  49.4 

58  48.5 
58  31.0 
58    9.7 

0.65 
0.80 
0.97 

58  40.2 
58  20.8 
57  57.6 

0.73 
0.88 
1.05 

7  43.1 

8  33.9 

9  27.4 

2.07 
2.17 
2.29 

8.7 

9.7 

10.7 

81 
82 

15  45.8 
15  38.0 

15  42.0 
15  33.8 

57  44.6 
57  15.8 

1.13 
-1.26 

57  30.6 
57    0.3 

1.20 
-1.31 

10  23.5 

11  21.1 

2.38 

2.40 

11.7 
12.7 

L— 

,^^.^^ 
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DECEMBER,  1873 


T. 


GKERNWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
for  1  m. 

Hour. 

Bight  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

• 

M( 

)NDA 

Yl. 

WEDNESDAY  3. 

h    m      s 

B 

0       /        // 

// 

h    m      s 

8 

oil' 

11 

0 

2  10    8.47 

2.9135 

N.12    7  45.1 

14.976 

0 

4    1  13.17 

2.4177 

N.22  17  29.2 

9.845 

1 

2  12  21.39 

2.3172 

12  22  41.6 

14.906 

1 

4    3  38.35 

3.4317 

22  27  15.6 

9.703 

2 

2  14  34.53 

2.2210 

12  37  33.8 

14.835 

2 

4    6    3.77 

3.4356 

22  36  53.5 

9.560 

3 

2  16  47.90 

2.2248 

12  52  21.7 

14.762 

3 

4    8  29.42 

3.4994 

22  46  22.8 

9.416 

4 

2  19    1.50 

2.2386 

13    7    5.2 

14.687 

4 

4  10  55.30 

8.4331 

22  55  43.4 

9.270 

5 

2  21  15.33 

2.2:«5 

13  21  44.1 

14.610 

5 

4  13  21.40 

3.4368 

23    4  55.2 

9.133 

6 

2  23  29.40 

9J3364 

13  36  18.4 

14.532 

6 

4  15  47.72 

3.4405 

23  13  58.2 

8.975 

7 

2  25  43.70 

2J3404 

13  50  47.9 

14.452 

7 

4  18  14.26 

3.4442 

23  22  52.3 

8.837 

8 

2  27  58.25 

S.2444 

14    5  12.6 

14J)71 

8 

4  20  41.02 

9.4477 

23  31  37.4 

e.6n 

9 

2  30  13.04 

3JM85 

14  19  32.4 

14J286 

9 

4  23    7.99 

9.4511 

23  40  13.5 

8.596 

10 

2  32  28.07 

2.2566 

14  33  47.1 

14.203 

10 

4  25  35.15 

9.4544 

23  48  40.5 

8.374 

11 

2  34  43.35 

2.2568 

14  47  56.7 

14.117 

11 

4  28    2.51 

9.4577 

23  56  58.3 

8.931 

12 

2  36  58.89 

2^2610 

15    2    1.1 

14.029 

12 

4  30  30.07 

9.4609 

24    5    7.0 

8.067 

13 

2  39  14.68 

2J2652 

15  16    0.2 

13.939 

13 

4  32  57.82 

9.4640 

24  13    6.4 

7J»13 

14 

2  41  30.71 

2.2694 

15  29  53.8 

13.848 

14 

4  a5  25.75 

9.4670 

24  20  56.4 

7.756 

15 

2  43  47.00 

2.2rJ7 

15  43  41.9 

13.755 

15 

4  37  53.86 

9.4699 

24  28  37.0 

7.509 

16 

2  46    3.56 

2.2780 

15  57  24.4 

13.661 

16 

4  40  22.14 

9.4738 

24  36    8.3 

7.441 

17 

2  48  20.38 

2.2824 

16  11     1.2 

13.565 

17 

4  42  50.59 

9.4756 

24  43  30.1 

7.983 

18 

2  50  37.45 

2.2868 

16  24  32.2 

13.467 

18 

4  45  19.21 

9.4783 

24  50  42.3 

7.194 

19 

2  52  54.79 

2.2912 

16  37  57.3 

13.368 

19 

4  47  47.98 

9.4806 

24  57  45.0 

6.964  , 

20 

2  55  12.39 

2.2955 

16  51  16.4 

13J968 

20 

4  50  16.90 

9.4832 

25    4  38.0 

6.803 

21 

2  57  30.25 

2.2999 

17    4  29.4 

13.166 

21 

4  52  45.96 

2.4856 

25  11  21.3 

6.641 

22 

2  59  48.38 

2.3043 

17  17  36.3 

13.063 

22 

4  55  15.17 

9.4679 

25  17  54.9 

6.479 

23 

3    2    6.78 
TU 

3.3088 

ESDA 

N.17  30  36.9 
Y  2. 

19.957 

23 

4  57  44.51 
THl 

9.4000 

JRSDj 

N.25  24  18.8 
1Y4. 

6J16 

0 

3    4  25.44 

2.3133 

N.17  43  31.1 

13.850 

0 

5    0  13.97 

9.4920 

N.25  30  32.8 

6.159 

1 

3    6  44.37 

3.3178 

17  56  18.8 

13.741 

1 

5    2  43.55 

9.4939 

25  36  37.0 

5.988 

2 

3    9    3.58 

2.3223 

18    9    0.0 

13.631 

2 

5    5  13.24 

9.4957 

25  42  31.4 

5.823 

3 

3  11  23.05 

2.3968 

18  21  34.6 

13J)90 

3 

5    7  43.04 

9.4975 

25  48  15.9 

5.658 

4 

3  13  42.79 

2.3313 

18  34    2.4 

13.407 

4 

5  10  12.94 

3.4991 

25  53  50.4 

5.493 

5 

3  16    2.80 

2.3358 

18  46  23.4 

13.393 

5 

5  12  42.93 

9.5005 

25  59  14.9 

5.326 

6 

3  18  23.08 

2.3403 

18  58  37.5 

13.176 

6 

5  15  13.00 

9.5018 

26    4  29.5 

5.160 

7 

3  20  43.63 

2.3446 

19  10  44.6 

13.058 

7 

5  17  43.15 

9J>031 

26    9  34.1 

4.993 

8 

3  23    4.45 

2.3493 

19  22  44.5 

11.939 

8 

5  20  13.37 

3.5043 

26  14  28.6 

4.896 

9 

3  25  25.54 

2.3537 

19  34  37.3 

11.819 

9 

5  22  43.65 

3.5051 

26  19  13.1 

4.658 

10 

3  27  46.89 

2.3581 

19  46  22.8 

11.697 

10 

5  25  13.98 

3.5059 

26  23  47.5 

4.490 

11 

3  30    8.51 

2wW25 

19  58    1.0 

11.574 

11 

5  27  44.36 

3.5067 

26  28  11.8 

4.331 

12 

3  32  30.39 

2.3669 

20    9  31.7 

11.449 

12 

5  30  14.78 

UJ5V73 

26  32  26.0 

4.159 

13 

3  34  52.54 

2.3713 

20  20  54.9 

11.323 

13 

5  32  45.23 

3.5078 

26  36  30.0 

3.983 

14 

3  37  14.95 

2.3757 

20  32  10.4 

11.196 

14 

5  35  15.71 

3.5081 

26  40  23i^ 

3.814 

15 

3  39  37.62 

2.3801 

20  43  18.3 

11.067 

15 

5  37  A6JiO 

3.5083 

26  44    7.7 

3.645 

16 

3  42    0.56 

2.3844 

20  54  18.4 

10.936 

16 

5  40  16.70 

3.5084 

26  47  41.3 

3.476 

17 

3  44  23.76 

2.3887 

21     5.10.6 

10.804 

17 

5  42  47.20 

3.5063 

26  51    4.7 

3.306 

18 

3  46  47.21 

2.3930 

21  15  54.9 

10.671 

18 

5  45  17.70 

3.5061 

26  54  18.0 

3.137 

19 

3  49  10.91 

9.3972 

21  26  31.2 

10.537 

19 

5  47  48.18 

2.5078 

26  57  21.1 

9.967 

20 

3  51  34.87 

9.4014 

21  36  59.3 

10.401 

20 

.   5  50  18.64 

9.5073 

27    0  14.0 

9.798 

21 

3  53  59.08 

3.4055 

21  47  19.2 

10Ji63 

21 

5  52  49.06 

9.5067 

27    2  56.7 

9068 

22 

3  56  23.53 

3.4096 

21  57  30.9 

10.135 

22 

5  55  19.44 

9.5060 

27    5  29.3 

9.458 

23 

3  58  48.23 

3.4137 

22    7  34.3 

9.986 

23 

5  57  49.77 

9.5051 

27    7  51.7 

9J989 

24 

4    1  13.17 

9.4177 

N.22  17  29.2 

9.845 

24 

6    0  20.05 

9.5041 

N.27  10    4.0 

9.190 

VI. 


DECEMBER,  1873 


S05 


GREENWICH  MEAN  TIME. 

' 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AcKsension. 

DifF. 
for  1  m. 

Declination. 

1 

Diff. 
for  1  m. 

Hour. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Fi 

UDAl 

'  5. 

SUNDAY  7. 

h     m      8 

8 

O         /          /i 

// 

h     m     8 

8 

O        1           It 

/I 

0 

6    0  20.05 

3.5041 

N.27  10    4.0 

2.120 

0 

7  57    1.12 

2.3177 

N.25  46  14.8 

5.306 

1 

6    2  50.27 

2.5030 

27  12    6.1 

1.950 

1 

7  59  20.00 

3.3117 

25  40  52.4 

5.438 

3 

6    5  20.41 

a.5017 

27  13  .58.0 

1.781 

2 

8     1  38.52 

2.3056 

25  35  22.2 

5.569 

3 

6    7  50.47 

2.5003 

27  15  39.8 

1.613 

3 

8    3  56.67 

2.2995 

25  29  44.2 

5.698 

4 

6  10  20.44 

2.4988 

27  17  11.6 

1.445 

4 

8    6  14.46 

2.2934 

25  23  58.5 

5.896 

5 

6  12  50.32 

2.4971 

27  18  33.3 

ija77 

5 

8    8  31.88 

2.2872 

25  18    5.2 

5.953 

6 

6  15  20.09 

2.4953 

27  19  44.8 

1.109 

6 

8  10  48.92 

2.2810 

25  12    4.2 

6.079 

7 

6  17  49.75 

2.4933 

27  20  46.3 

0.941 

7 

8  13    5.59 

2.2748 

25    5  55.7 

6.203 

8 

6  20  19.29 

2.4912 

27  21  37.7 

0.774 

8 

8  15  21.89 

2.9685 

24  59  39.9 

6.3S6 

9 

6  22  48.70 

2.4890 

27  22  19.1 

0.608 

9 

8  17  37.81 

2.2632 

24  53  16.7 

6.448 

10 

6  25  17.97 

9.4887 

27  22  50.6 

0.443 

10 

8  19  53.35 

2J2559 

24  46  46.2 

6.569 

11 

6  27  47.10 

2.4843 

27  23  12.1 

0.276 

11 

8  22    8.5] 

2.2495 

24  40    8.5 

6.688 

12 

6  30  16.08 

9.4816 

27  23  23.7 

40.110 

12 

8  24  23.29 

2.2431 

24  33  23.7 

6.606 

13 

6  32  44.90 

2.4789 

27  23  25.4 

-0.055 

13 

8  26  37.68 

2.2367 

24  26  31.8 

6.923 

14 

6  35  13.55 

2.4761 

27  23  17.1 

0.219 

14 

8  28  51.69 

2.2303 

24  19  33.0 

7.039 

15 

6  37  42.03 

2.4732 

27  22  59.0 

0.383 

15 

8  31    5.31 

2.2238 

24  12  27.3 

7.153 

16 

6  40  10.33 

3.4701 

27  22  31.2 

0.546 

16 

8  33  18.55 

8.2174 

24    5  14.7 

7.366 

17 

6  42  38.44 

2.4666 

27  21  53.6 

0.708 

17 

8  35  31.40 

2.2110 

23  57  55.3 

7J78 

18 

6  45    6.35 

2.4635 

27  21    6.3 

0.870 

18 

8  37  43.87 

3.3046 

23  50  29.3 

7.489 

19 

6  47  34.06 

2.4601 

27  20    9.3 

1.031 

19 

8  39  55.95 

3.1981 

23  42  56.7 

7.598 

20 

6  50    1.56 

2.4565 

27  19    2.6 

1.191 

20 

8  42    7.64 

3.1916 

23  a5  17.5 

7.706 

21 

6  52  28.84 

2.4538 

27  17  46.4 

1.350 

21 

8  44  18.94 

3.1851 

23  27  31.8 

7.814 

22 

6  54  55.90 

2.4490 

27  16  20.6 

1J50I9 

22 

8  46  29.85 

3.1787 

23  19  39.8 

7.990 

23 

6  57  22.73 
SAT 

2.4451 

N.27  14  45.3 
\Y  6. 

1.667 

23 

8  48  40.37 
MO 

3.1733 
INDA^ 

N.23  11  41.4 

if  8. 

8.085 

0 

6  59  49.31 

3.4411 

N.27  13    0.6 

1.824 

0 

8  50  50.51 

3.1658 

N.23    3  36.8 

8.129 

1 

7    2  15.65 

3.4360 

27  11    a4 

1.981 

1 

8  53    0.26 

2.1S03 

22  55  26.0 

8.231 

2 

7    4  41.74 

2.4337 

27    9    2.9 

9.136 

2 

8  55    9.62 

3.1539 

22  47    9.1 

8.333 

)     3 

7    7    7.58 

3.4384 

27    6  50.1 

3.390 

3 

8  57  18.60 

3.1464 

22  38  46.2 

8.432 

4 

7    9  3ai5 

3.4340 

27    4  28.1 

3.444 

4 

8  59  27.19 

3.1400 

22  30  17.3 

8.531 

5 

7  11  58.45 

3.4194 

27    1  56.9 

3.597 

5 

9    1  35.40 

3.1336 

22  21  42.5 

8.026 

6 

7  14  23.48 

2.4148 

26  59  16.5 

3.749 

6 

9    3  43.22 

3.1372 

22  13    1.9 

8.734 

7 

7  16  48.23 

9.4101 

26  56  27.0 

2.900 

7 

9    5  50.66 

8.1208 

22    4  15.6 

6.820 

8 

7  19  12.69 

2.4053 

26  53  28.5 

3.050 

8 

9    7  57.72 

2.114'> 

21  55  23.5 

84)14 

9 

7  21  36.86 

9.4003 

26  50  21.0 

3.199 

9 

9  10    4.40 

2.1083 

21  46  25.8 

9.007 

10 

7  24    0.73 

2.3953 

26  47    4.6 

3.347 

10 

9  12  10.70 

2.1019 

21  37  22.7 

9.098 

11 

7  26  24.30 

2.3902 

26  43  39.4 

3.493 

11 

9  14  16.63 

2.0957 

21  28  14.1 

9.189 

12 

7  28  47.56 

2.3850 

26  40    5.4 

3.639 

12 

9  16  22.18 

2.0894 

21  19    0.0 

9J979 

13 

7  31  10.51 

2.3798 

26  36  22.6 

3.785 

13 

9  18  27.36 

2.0833 

21    9  40.6 

9.367 

14 

7  33  3ai4 

2.3745 

26  32  31.2 

dJdSd 

14 

9  20  32.16 

2.0770 

21    0  16.0 

9.454 

15 

7  35  55.45 

2.3692 

26  28  31.2 

4.072 

15 

9  22  36.59 

2.0708 

20  50  46.2 

9.539 

16 

7  38  17.44 

3.3636 

26  24  22.6 

4J313 

16 

9  24  40.65 

9.0647 

20  4J  11.3 

9.694 

17 

7  40  39.10 

3.3583 

26  20    5.6 

4.353 

17 

9  26  44.35 

2.0586 

20  31  31.4 

9.708 

18 

7  43    0.42 

8.35S6 

26  15  40.2 

4.493 

18 

9  28  47.68 

2.0525 

20  21  46.4 

9.791 

19 

7  45  21.40 

3.3469 

26  11    6.5 

4.632 

19 

9  30  50.65 

2.0465 

20  11  56.5 

9.872 

20 

7  47  42.a5 

3.3411 

26    6  24.4 

4.770 

20 

9  32  53.26 

2.0406 

20    2    1.8 

9.952 

21 

7  50    2.35 

3.3353 

26    1  34.1 

4.906 

21 

9  34  55.52 

2.0347 

19  52    2.3 

10.032 

22 

7  52  22.29 

8J295 

25  56  35.7 

5.041 

22 

9  36  57.42 

2.0286 

19  41  58.0 

10.110 

23 

7  54  41.88 

2..'I336 

25  51  29.3 

5.174 

23 

9  38  58.97 

2.0299 

19  31  49.1 

10.187 

|24 

7  57    1.12 

8.3177 

N.25  46  14.8 

5.306 

24 

9  41    0.17 

2.0171 

N.19  21  35.6 

10J963 

fH^e 


DECEMBER,  1873. 


VII. 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  AacoDBion. 

m 
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forlm. 
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Diff. 
for  1  m. 

Hour. 

Right  AacenaioB. 

Biff, 
forlm. 
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DilL 
finrlm. 

TUI 

SSDA 

Y    9, 

THURSDAY  11. 

h     m      B 

8 

O         >    ^    II 

II 

li     m      8 

8 

O         1          $1              ti             \ 

0 

9  41    0.17 

24)171 

N.19  21  35.6 

10.963 

0 

11  12  11.74 

1.8070 

N.  9  59  37.8 

13.810 

1 

9  43    1.03 

3.0114 

19  11  17.5 

10.338 

1 

11  14    0.08 

1.8043 

9  46  47.6 

18.853 

2 

9  45    1.54 

2.0057 

19    0  55.0 

10.413 

2 

11  15  48.26 

1.8017 

9  33  55.5 

18.886 

3 

9  47    1.71 

2.0000 

18  50  28.1 

10.485 

3 

11  17  36.28 

1.7001 

9  21    1.4 

18JU8 

4 

9  49    1.54 

1.9944 

18  39  56.8 

10.557 

4 

11  19  24.15 

1.7066 

9    8    5.4 

18.940 

5 

9  51     1.04 

1.9888 

18  29  21.3 

10.628 

5 

11  21  11.87 

1.7043 

8  55    7.6 

18.970 

6 

9  53    OiK) 

1J)833 

18  18  41.5 

10.698 

6 

11  22  59.45 

1.7919 

8  42    7.9 

13.000 

7 

9  54  59.03 

1.9778 

18    7  57.5 

10.767 

7 

11  24  46.89 

1.7896 

8  29    6.4 

13U0O 

8 

9  56  57.54 

1.9724 

17  57    9.5 

10.835 

8 

11  26  34J20 

1.7874 

8  16    3.2 

13.067 

9 

9  58  55.73 

1J»71 

17  46  17.5 

10.931 

9 

11  28  21.37 

1.78Sa 

8    2  58.3 

130)05 

10 

10    0  53.59 

1.9618 

17  35  21.4 

10.967 

10 

11  30    8.42 

1.7833 

7  49  51.8 

13.189 

11 

10    2  51.14 

1.9565 

17  24  21.4 

11.032 

11 

11  31  55.35 

1.7813 

7  36  43.6 

13.140 

12 

10    4  48.37 

1.9513 

17  13  17.6 

I1U)96 

12 

11  33  42.16 

1.7793 

7  23  33.9 

13.175 

13 

10    6  45.29 

1.9462 

17    2    9.9 

11.150 

13 

11  35  28.86 

1.7774 

7  10  22.6 

13.901 

14 

10    8  41.91 

1.9411 

16  50  58.5 

11.221 

14 

11  37  15.45 

1.7756 

6  57    9.8 

13J195 

15 

10  10  38.22 

1.9361 

16  39  43.4 

11.382 

15 

11  39    1.94 

1.7739 

6  43  55.6 

13.9tr 

16 

10  12  34.24 

1.9311 

16  28  24.7 

11.342 

16 

11  40  48.32 

1.7723 

6  30  39.9 

13J878 

17 

10  14  29.96 

1.9862 

16  17    2.4 

11.401 

17 

11  42  34.61 

1.7708 

6  17  22.9 

13.885 

18 

10  16  25.39 

1.9214 

16    5  36.6 

11.450 

18 

11  44  20.82 

1.7603 

6    4    4.5 

13.317 

19 

10  18  20.53 

1.9166 

15  54    7.3 

11.517 

19 

n  46    6M 

1.7670 

5  50  44.8 

13J80 

20 

10  20  15.38 

1.9119 

15  42  34.6 

11.573 

20 

11  47  52.97 

1.7666 

5  37  23.8 

13.300 

21 

10  22    9.95 

1.9073 

15  30  58.6 

11U88 

21 

11  49  38.92 

1.7653 

5  24    1.6 

13.380 

22 

10  24    4.25 

1.9027 

15  19  19.2 

11.683 

22 

11  51  24.81 

1.7642 

5  10  38ii 

13.300 

23 

10  25  58.28 

1.8989 

N.15    7  36.5 

11.737 

23 

11  53  10.63 

1.7632 

N.  4  57  lae 

13.418 

WEDl 

SfESD. 

A.Y  10. 

FRJ 

[DAY 

12. 

0 

10  27  52.0^ 

1.8937 

N.14  55  50.7 

11.700 

0 

11  54  56.3^ 
11  56  42.09 

1.7093 

N.  4  43  4aO    13^ 

1 

10  29  45.52 

1.8893 

14  44    1.7 

11.843 

1 

1.7619 

4  30  21.3 

13H54 

2 

10  31  38.75 

J.8850 

14  32    9.6 

11.804 

2 

11  58  27.73 

1.7603 

4  16  53.5 

13.471 

3 

10  33  31.72 

1.8807 

14  20  14.4 

11.044 

3 

12    0  13.32 

1.7505 

4    3  24.7 

13.488 

4 

10  35  24.44 

1.8765 

14    8  16.3 

11.093 

4 

12    1  58.87 

1.7568 

3  49  55.0 

13.204 

5 

10  37  16.90 

1.8733 

13  56  15J2 

12.042 

5 

12    3  44.38 

1.7582 

336  24^ 

13.510 

6 

10  39    9.12 

lU!Mi83 

13  44  11.2 

12.090 

6 

12    5  29.86 

1.7677 

3  22  52.7 

13.£33 

7 

10  41     1.10 

1.8643 

13  32    4.4 

12.137 

7 

12    7  15.31 

1.7572 

3    9  20.3 

13.M7 

8 

10  42  52.84 

1.6604 

13  19  54.7 

12.183 

8 

12    9    0.72 

1.7568 

2  55  47.1 

I3J560 

9 

10  44  44.35 

1.8565 

13    7  42J3 

12.899 

9 

12  10  46.11 

1.7564 

2  42  lai 

13.573 

10 

10  46  35.62 

1.8527 

12  55  27.2 

12.274 

10 

12  12  31.49 

1.7562 

2  28  38.4 

13.565 

11 

10  48  2a67 

1.8490 

12  43    9.4 

12.318 

11 

12  14  16.86 

1.7561 

2  15  ao 

13.506 

12 

10  50  17.50 

1.8454 

12  30  49.0 

12.361 

12 

12  16    2.22 

1.7560 

2    1  26i) 

134»7 

13 

10  52    8.11 

1.8418 

12  18  26.1 

12.403 

13 

12  17  47.57 

1.7550 

1  47  50.2 

I3J617 

14 

10  53  58.51 

1.8383 

12    6    0.6 

12.445 

14 

12  19  32.93 

).7560 

1  34  12i> 

13Ua6 

15 

10  55  48.70 

1.8348 

11  53  32.6 

12.486 

15 

12  21  18.29 

1.7561 

1  20  35.0 

I3j8a5 

16 

10  57  38.69 

1.8315 

11  41    2.3 

12.525 

16 

12  23    3.66 

1.7563 

1    6  56.7 

13jM3 

17 

10  59  28.48 

1.8389 

11  28  29.6 

12.564 

17 

12  24  49.05 

1.7566 

0  53  17.9 

I3.fi»l 

18 

11     1  18.07 

1.8250 

11  15  54.6 

12.603 

18 

12  26  34.45 

1.7570 

0  39  38.6 

13jii8 

19 

11    3    7.47 

1.8918 

11    3  17.3 

12.641 

19 

12  28  19.88 

1.7574 

0  25  58.9 

13.M4 

20 

11    4  56.68 

1.8167 

10  50  37.7 

13378 

20 

12  30    5.34 

1.7570 

N.  0  12  18i> 

13.S7D 

21 

11    6  45.71 

1.8157 

10  37  55i) 

13.714 

21 

12  31  50.83 

1.7585 

S.  0    1  21.4 

I3J875 

22 

11    8  34.56 

1.8127 

10  25  12.0 

13.750 

22 

12  J3  36.36 

1.7588 

0  15    2.1 

13.039 

23 

11  10  23.24 

1.8098 

10  12  25.9 

13.785 

23 

12  35  21.94 

1.7600 

0  28  4ao 

13.463 

24 

11  12  11.74 

1.8070 

N.  9  59  37,8 

13.810 

24 

12  37    7.56 

1.7606 

S.  0  42  24.1 

13ja66 

Tin. 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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0 
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1.7008 

S.  0  42  24.1 
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0 

14    4    3.70 
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S.ll  29  34.5 

19.989 

1 

12  38  53.23 

1.7617 

0  56    5.3 
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1 

14    5  57.30 

1.8056 

11  42  32.4 

19.947 

2 

12  40  38.96 

1.7097 

1    9  46.7 

13.600 

2 

14    7  51.17 

1.9009 

11  55  28.1 

19.911 

3 

12  42  24.75 

1,7637 

1  23  28.2 

13.699 

3 

14    9  45.32 

1.9049 

12    8  21.6 

19.873 

4 

12  44  10.61 

1.7649 

1  37    9.7 

13.699 

4 

14  11  39.76 

1.9098 

12  21  12.8 

19.834 

5 

12  45  56.54 

1.7661 

1  50  51.2 

13.699 

5 

14  13  34.49 

1.9147 

12  34    1.7 

19.795 

6 

12  47  42.54 

1.7674 

2    4  32.7 

13.691 

6 

14  15  29.52 

1.9196 

12  46  48.2 

19.755 

7 

12  49  28.62 

1.7668 

2  18  14.1 

13.690 

7 

14  17  24.84 

1.9945 

12  59  32.2 

19.713 

8 

12  51  14.79 

1.7708 

2  31  55.5 

13.687 

8 

14  19  20.46 

1.9995 

13  12  13.8 

19.671 

9 

12  53    1.04 

1.7717 

2  45  36.7 

13.684 

9 
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19.698 

10 

12  54  47.39 
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13.681 

10 

14  23  12.63 
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13  37  29.1 

19.584 

11 
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1.7749 

3  12  58.3 
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11 

14  25    9.18 

1.9459 
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12 
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1.7767 
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12 

14  27    6.05 

1.9505 

14    2  33.7 
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13 

13    0    7.05 

1.7785 

3  40  19.0 

13.667 

13 

14  29    3.24 

1.9559 

14  15    1.7 

19.443 

14 

13    1  53.81 

1.7804 

3  53  58.8 

13.661 

14 

14  31    0.76 

1.9614 

14  27  26.9 

19.394 

15 

13    3  40.69 

1.7884 

4    7  38.2 

13.653 

15 

14  32  58.61 

1.9669 

14  39  49.1 

19.345 

16 

13    5  27.70 

1.7845 

4  21  17.1 

13.645 

16 

14  34  56.79 

1.9795 

14  52    8.3 

19J)94 

17 

13    7  14.83 

1.7867 

4  34  55.5 

13.637 

17 

14  36  55.31 

1.9789 

15    4  24.4 

19.949 

18 

13    9    2.10 

1.7889 

4  48  33.5 

13.698 

18 

14  38  54.18 

1.9640 

15  16  37.3 

19.188 

19 

13  10  49.50 

1.7919 

5    2  10.9 

13.618 

19 

14  40  53.39 

1.9698 

15  28  46i) 

19.133 

20 

13  12  37.04 

1.7936 

5  15  47.6 

13.607 

20 

14  42  52.95 

1.9957 

15  40  53.3 

19.077 

21 

13  14  24.73 

1.7960 

5  29  23.7 

13.596 

21 

14  44  52.87 

9.0016 

15  52  56.3 

19.091 

22 

13  16  12.56 

1.7965 

5  42  59.1 

13.583 

22 

14  46  53.14 

9.0076 

16    4  55.8 

11J63 

23 

13  18    0.54 

1.8011 

S.  5  56  33.7 

13.570 

23 
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0 

14  50  54.77 
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11.844 

1 
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6  23  40.5 

13.549 

1 

14  52  56.14 

9.0958 

16  40  33.1 

11.789 

2 

13  23  25.48 

1.8094 

6  37  12.6 

13.597 

2 

14  54  57.87 

9.0390 

16  52  18.1 

11.719 

3 

13  25  14.13 
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6  50  43.7 
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3 

14  56  59.98 
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11.654 

4 

13  27    2.95 
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7    4  13.9 
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4 

14  59    2.47 

9.0446 

17  15  36.6 
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5 

13  28  51.95 

1.8183 

7  17  43.1 
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5 

15    1    5.34 

9.0510 

17  27    9.9 
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6 

13  30  41.15 

1.8915 
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6 
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7 
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7 
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9 
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11.948 

10 
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19 

15  30  27.08 

9.1450 

20    1  16.1 

10.448 

20 

13  56  31.99 

1.8735 

10  37  22.8 

13.113 

20 
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21 
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21 

15  34  45.32 

9.1591 

20  21  59.4 

10.973 

22 

14    0  17.32 

1.8891 

11    3  32.6 

13.049 

22 

15  36  55.08 

9.1661 

20  :^2  13.1 

10.183 

23 

14    2  10.37 

1.6865 

11  16  .34.5 

13.016 

23 

15  39    5.26 

9.17J9' 

20  42  21.4 

10.099 

24 

14    4    3.70 

1.8910 

S.11  29  34.5 

19.988 

24 

15  41  15.86 

9.1803' 

S.20  52  24.1 

9.999 
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IX 


GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  Asoenaioii. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

Honr. 

Right  Ascension. 

Diff. 
forlm. 

DedinAtion. 

Dfff. 
fine  Im. 

* 

WEDNESDAY  17. 

FRIDAY 

19. 

h     m      8 

8 

O          1           It 

// 

h     m     B 

8 

O          /           /f 

n 

0 

15  41  15.86 

9.1803 

S.20  52  24.1 

9.999 

0 

17  33  57.07 

3.4987 

S.26  37  37.6 

3.838 

1 

15  43  26.89 

8.1874 

21     2  21.2 

9.905 

1 

17  36  27.14 

8.5037 

26  41  23.1 

3.677 

2 

15  45  38.35 

3.1945 

21  12  12.7 

9.809 

2 

17  38  57.51 

8.5086 

26  44  58.9 

3.515 

3 

15  47  50.24 

2J2017 

21  21  58.4 

9.719 

3 

17  41  28.17 

8.5133 

26  48  24.9 

3.358 

4 

15  50    2.56 

3.3069 

21  31  38.1 

9.613 

4 

17  43  59.10 

8.5179 

26  51  41.1 

3.188 

5 

15  52  15.31 

3.3161 

21  41  11.9 

9.513 

5 

17  46  30.31 

8.5234 

26  54  47-4 

3.089 

6 

15  54  28.49 

aasxi 

21  50  39.7 

9.419 

6 

17  49    1.79 

8.5367 

26  57  43.7 

9.655 

7 

15  56  42.10 

iUSMA 

22    0    1.4 

9.309 

7 

17  51  33.53 

8.5310 

27    0  30.0 

sums 

8 

15  58  56.14 

3.3376 

22    9  16.8 

9.204 

8 

17  54    5.51 

8.5359 

27    3    6.3 

9.580 

9 

16    1  10.62 

9.3449 

22  18  25.9 

9.098 

9 

17  56  37.74 

8.5399 

27    5  32.4 

9.351 

10 

16    3  25.53 

8.3?i31 

22  27  28.6 

6.991 

10 

17  59  10.21 

8.5430 

27    7  48.4 

9.161 

11 

16    5  40.87 

3.3»»3 

22  36  24.8 

8.683 

11 

18    1  42.90 

8.5467 

27    9  54.2 

9.0II 

12 

16    7  56.65 

3.3665 

22  45  14.4 

8.773 

12 

18    4  15.81 

8.5503 

27  11  49.7 

1.840 

13 

16  10  12.86 

3.3737 

22  53  57.4 

8.660 

13 

18    6  48.93 

8.5537 

27  13  34.9 

IJ067 

14 

16  12  29.50 

3.3809 

23    2  33.6 

8.547 

14 

18    9  22.25 

8.5569 

27  15    9.7 

1.494 

15 

16  14  46.57 

3.3881 

23  11    3.0 

6.433 

15 

18  11  55.76 

3.560C 

27  16  34.1 

1.390 

16 

16  17    4.07 

3J2953 

23  19  25.4 

8.316 

16 

18  14  29.45 

9^)630 

27  17  48.1 

1.146 

17 

16  19  22.00 

3J)034 

23  27  40.8 

8.198 

17 

18  17    3.32 

9.5658 

27  18  51.6 

0.971 

18 

16  21  40.36 

3.3096 

23  35  49.1 

8.079 

18 

18  19  37.35 

9.5685 

27  19  44.6 

0.785 

19 

16  23  59.15 

3.3167 

23  43  50.2 

7.958 

19 

18  22  11.54 

9.5711 

27  20  27.0 

0.619 

20 

16  26  18.36 

9.3337 

23  51  44.0 

7.835 

20 

18  24  45.88 

9.5734 

27  20  58.9 

0.443 

21 

16  28  37.99 

3.3307 

23  59  30.4 

7.711 

21 

18  27  20.35 

8.5756 

27  21  20.2 

0i»6 

22 

16  30  58.04 

9.3377 

24    7    9.3 

7.585 

22 

18  29  54.95 

8.5777 

27  21  30.8 

-0.088 

23 

16  33  18.51 
THU 

3.3447 

RSBA 

S.24  14  40.6 
lY  18. 

7.458 

23 

18  32  29.67 
SAT1 

8.5796 

URDA 

S.27  21  30.7 
Y  20. 

44K090 

0 

16  35  3iU0 

3.3516 

S.24  22    4.3 

7.330 

0 

18  35    4.50 

8.5813 

S.27  21  20.0 

0.968 

1 

16  38    0.70 

3.35&'> 

24  29  20.3 

7.3fl 

1 

18  37  39.43 

8.5899 

27  20  58.6 

0.447 

2 

16  40  22.42 

9.3654 

24  36  28.4 

7.070 

2 

18  40  14.45 

8.5843 

27  20  26.4 

0.096 

3 

16  42  44.55 

3.3733 

24  43  28.6 

6.938 

3 

18  42  49.55 

8.5856 

27  19  43.5 

0.805 

4 

16  45    7.08 

3.3790 

24  50  20.9 

6.804 

4 

18  45  24.72 

9.5867 

27  18  49.8 

0.984 

5 

16  47  30.02 

3«m'>7 

24  57    5.1 

6.668 

5 

18  47  59.95 

9.58n 

27  17  45.3 

1.164 

6 

16  49  53.36 

3.3933 

25    3  41.0 

6.531 

6 

18  50  35.24 

9.5885 

27  16  30.1 

1.344 

7 

16  52  17.10 

8.3989 

25  10    8.6 

6.393 

7 

18  53  10.57 

9.5891 

27  15    4.1 

I.5M 

8 

16  54  41.23 

8.4054 

25  16  28.0 

6.953 

8 

18  55  45.93 

8.&895 

27  13  27.2 

1.704 

9 

16  57    5.75 

3.41  J 9 

25  22  39.0 

6.113 

9 

18  58  21.31 

9J>898 

27  11  39.5 

1.884 

10 

16  59  30.66 

3.4183 

25  28  41.4 

5.969 

10 

19    0  56.71 

3.5900 

27    9  41.1 

9.064 

11 

17    1  55.95 

9.4346 

25  34  35.2 

5.835 

11 

19    3  32.1 1 

9.5900 

27    7  31.9 

2J943 

12 

17    4  21.61 

3.4308 

25  40  20.4 

5.680 

12 

19    6    7.51 

9.5698 

27    5  11.9 

8.433 

13 

17    6  47.64 

8.4370 

25  45  56.8 

5JV33 

13 

19    8  42.89 

8.5895 

27    2  41.1 

9ii03  ; 

14 

17    9  14.05 

8.4431 

25  51  24.4 

5.385 

14 

19  11  18.25 

3.5690 

26  59  59.5 

9.763 

15 

17  11  40.82 

8.4491 

25  56  43.1 

5.996 

15 

19  13  53.58 

3.5684 

26  57    7.1 

9.963 

1(3 

17  14    7.94 

3.4550 

26    1  52.7 

5.086 

16 

19  16  28.8r> 

3.5876 

26  54    4.0 

3.149 

17 

17  16  S5.41 

9.4608 

26    6  53.3 

4.934 

17 

19  19    4.09 

8.5867 

26  50  50.1 

3.391 

18 

17  19    3.23 

1    3.4665 

26  11  44.8 

4.781 

18 

19  21  a9.26 

9..5856 

26  47  25.5 

3.500 

19 

17  21  31.30 

2.11791 

26  16  27.1 

4.697 

19 

19  24  14.30 

9.5844 

26  43  50.2 

3.678 

20 

17  23  59.88 

9.4776 

26  21    0.0 

4.473 

20 

19  2(5  49.39 

9.5830 

26  40    4.2 

3.656 

21 

17  2()  28.70 

9.4830 

26.25  23.6 

4.315 

21 

19  29  24;33 

9.5614 

26  36    7.6 

;      44133 

22 

17  28  57.84 

9.4883 

26  29  37.8 

4  157 

22 

19  31  59.16 

9.5797 

26  32    0.3 

,      4ill0 

23 

17  31  27.30 

9.4936 

26  33  42.5 

3.998 

23 

19  34  33.89 

9J>779 

26  27  42.4 

1      4.386 

24 

17  33  57.07 

9.4967 

S.26  37  37.6 

3.838 

24 

19  37    8.51 

8.5759 

S.26  23  14.0 

4.569 

X. 
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S09 


GREENWICH  MEAN  TIME, 

• 

THE  MOON'S  MGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Bight  AaoenBion. 

fori  in. 

Declination. 

Dim 

for  1  m. 

Hour. 

Bight  Asoension. 

Diir. 
forlm. 

Dediiiation. 

Diff. 
for  1  m. 

SU] 

NDA^S 

'  21. 

TUESDAY  23. 

h    m      8 

8 

O         /          // 

/< 

h    m      8 

8 

oil! 

'/ 

0 

19  37    8.51 

9J>750 

S.26  23  14.0 

4J>(Q 

0 

21  36  26.51 

2.3679 

S.19  39  11.4 

11.809 

1 

19  39  43.01 

3.5738 

26  18  35.0 

4.737 

1 

21  38  48.38 

93U7 

19  27  19.7 

11.990 

2 

19  42  17.37 

2.5716 

26  13  45.6 

4.919 

2 

21  41    9.91 

9.%62 

19  15  21.0 

19.036 

3 

19  44  51.59 

S.5689 

26    8  45.7 

5.086 

3 

21  43  31.11 

9.3507 

19    3  15.4 

19.149 

4 

19  47  25.67 

ujumj 

26    3  35.3 

5.959 

4 

21  45  51.99 

9.3458 

18  51    3.1 

19.961 

5 

19  49  59.60 

2.5«41 

25  58  14.6 

5.439 

5 

21  48  12.54 

2.3398 

18  38  44.1 

19.379 

6 

19  52  33.36 

9.5613 

25  52  43.5 

5.604 

6 

21  50  32.76 

2.3313 

18  26  18.4 

19.489 

7 

19  55    6.95 

9.5583 

25  47    2.1 

5.775 

7 

21  52  52.66 

2.3989 

18  13  4a2 

19.590 

8 

19  57  40.36 

9.5553 

25  41  10.5 

5.945 

8 

21  55  12.23 

9.3935 

18    1    7.6 

19.696 

9 

20    0  13.59 

9.5599 

25  35    8.7 

6.114 

9 

21  57  31.48 

9.3181 

17  48  22.7 

19.600 

10 

20    2  46.62 

9.5490 

25  28  56.8 

6.983 

10 

21  59  50.40 

9.3197 

17  35  31.6 

19.903 

11 

20    5  19.46 

9.5456 

25  22  34.8 

6.451 

11 

22    2    9.00 

2J074 

17  22  34.4 

13.004 

12 

20    7  52.09 

9.5491 

25  16    2.7 

6.618 

12 

22    4  27.29 

9JMi] 

17    9  31.1 

13.104 

13 

20  10  24.51 

9.5384 

25    9  20.6 

6.784 

13 

22    6  45.26 

9.9968 

16  56  21.9 

13.909 

14 

20  12  56.70 

9.5347 

25    2  28.6 

6.949 

14 

22    9    2.91 

2.2916 

16  ^i    6.9 

13.998 

15 

20  15  28.()7 

9UKW9 

24  55  26.7 

7.113 

15 

22  11  20.25 

2J9864 

16  29  46.2 

13.393 

16 

20  18    0.41 

9.5970 

24  48  15.1 

7.275 

16 

22  13  37.28 

2J3812 

16  16  19.8 

13.486 

17 

20  20  31.91 

9J)Q30 

24  40  53.8 

7.437 

17 

22  15  54.00 

2.9761 

16    2  47.9 

13.577 

16 

20  23    3.17 

9.5189 

24  33  22.7 

7.598 

18 

22  18  10.41 

9.9710 

15  49  10.0 

13.667 

19 

20  25  34.18 

2.5147 

24  25  42.0 

7.758 

19 

22  20  26.52 

9.9659 

15  35  27.9 

13.755 

20 

20  28    4.93 

9.5104 

24  17  51.8 

7.916 

20 

22  22  42.32 

9.9609 

15  21  40.0 

13.649 

21 

20  30  35.42 

9J)060 

24    9  52.1 

8.073 

21 

22  24  57.83 

9J2S6D 

15    7  46i^ 

13.997 

22 

20  33    5.65 

9.5015 

24    1  43.1 

8.999 

22 

22  27  13.04 

9.9511 

14  53  48.8 

14.010 

23 

20  35  35.60 
MQ] 

9.4869 

NTDA^ 

S.23  53  24.7 
22. 

8.383 

23 

22  29  27.96 
WEDr 

9.9463 
^ESR 

S.14  39  45.7 
AY  24. 

14.099 

0 

20  38    5.28 

9.4993 

S.23  44  57.1 

8J>36 

0 

22  31  42.59 

2.2415 

S.14  25  37.8 

14.179 

1 

20  40  34.68 

9.4876 

23  36  20.3 

8.689 

1 

22  33  56.93 

2.3367 

14  11  25.2 

14J250 

2 

20  43    3.79 

2.4899 

23  27  34.4 

8.840 

2 

22  36  10.99 

2.9390 

13  57    7.8 

14.397 

3 

20  45  32.62 

9.4781 

23  18  39.5 

8.990 

3 

22  38  24.77 

2.9973 

13  42  45.8 

14.403 

4 

20  48    1.16 

2.4739 

23    9  35.(5 

9.138 

4 

22  40  38.27 

9.9997 

13  28  19.4 

14.477 

5 

20  50  29.40 

2.4683 

23    0  22.9 

9.285 

5 

22  42  51.50 

9.9189 

13  13  48.6 

14JV19 

6 

20  52  57.35 

2.4633 

22  51     1.4 

9.431 

6 

22  45    4.46 

9.9137 

12  59  13.5 

14.619 

7 

20  55  25.00 

2.4589 

22  41  31.2 

9.575 

7 

22  47  17.15 

9.9093 

12  44  34.3 

14.688 

8 

20  57  52.34 

9.4531 

22  31  52.4 

9.718 

8 

22  49  29.58i 

9.2050 

12  29  50.9, 

14.756 

9 

21    0  19.37 

9.4479 

22  22    5.1 

9.859 

9 

22  51  41.75 

9J9007 

12  15    3.5; 

14.899 

10 

21    2  46.09 

2.4427 

22  12    9.3 

9.999 

10 

22  53  53.67 

9.1965 

12    0  12.2 

14.886 

11 

21    5  12.50 

9.4375 

22    2    5.2 

10.138 

11 

22  56    5.34 

9.1994 

11  45  17.1 

14.949 

12 

21    7  38.59 

9.4399 

21  51  52.8, 

10.975 

12, 

22  58  16.76: 

9.IRR3 

11  30  18.3 

15.010 

13 

21  10    4.36 

9.4969 

21  41  32.2 

10.411 

13 

23    0  27.94 

2.1843 

11  15  15.9 

15.070 

14 

21  12  2i>.82 

9.4916 

21  31    3.5 

10.545 

14 

23    2  38.87 

2.1804 

11    0    9.9 

15.198 

15 

21  14  54.96 

9.4169 

21  20  26.8 

10.678 

15 

2JJ    4  49.57 

2.1765 

10  45    0.5 

15.184 

16 

21  17  19.77 

9.4108 

21    9  42.2 

10.809 

16 

23    7    0.05 

2.1727 

10  29  47.8 

15.939 

17 

21  19  44.26 

9.4054 

20  58  49.8 

10.938 

17 

23    9  10.30 

2.1690 

10  14  31.8 

15.993 

18  i 

21  22    8.42 

9.4000 

20  47  49.6 

11.066 

18 

23  11  20.;« 

2.1654 

9  59  12.7 

15.345 

19 

21  24  32.25 

9.3945 

20  36  41.8 

11.193 

19 

23  13  30.14 

2.1618 

9  43  50.5i 

15.395 

20  . 

21  2H  55.76 

9.3891 

20  25  26.4 

11.318 

20 

23  15  .39.74 

2.1583 

9  28  25.3 

15.444 

21 

21  29  18.94 

9.3836 

20  14    3.6 

11.449 

21 

23  17  49.13 

2.1548 

9  12  57.2 

15.491 

22  1 

21  31  41.79 

9.3789 

20    2  33.4 

11.563 

22 

23  19  58.32 

2.1515 

8  57  26.4 

15.537 

23  I 

21  34    4^1 

9.3727 

19  50  56.0 

11.683 

23 

23  22    7.31 

2.1483 

8  41  52.8 

15.589 

24 

21  36  26.51 

2.3679 

S.19  39  11.4 

11.803 

24 

23  24  16.11 

2.1451 

S.  8  26  16.6 

15.694   1 

14 
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XI* 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Honr. 

Right  Aflconidon. 

Diff. 
for  1  m. 

Declination. 

Diff. 
forlm. 

Hour. 

Bight  Ascension. 

Diffi 
forlm. 

Declination. 

Diff 
fbrlm. 

THU 

RSDi^ 

lY  25. 

SATURDAY  27. 

h       ID        8 

8 

O        t        II     \         II 

h     m     s 

8 

O        i          II 

// 

0 

23  24  16.11 

2.1451 

S.  8  26  16.6    15.624 

0 

1    5    9.72 

2.0922 

N.  4  25  14.2 

15.979 

1 

23  26  24.72 

3.1419 

8   10  37.9!    15.665 

1 

1    7  15.28 

3.0932 

4  41  12.2 

15.953 

2 

23  28  ;33.14 

2.1389 

7  54  56.8    15.705 

2 

1    9  20.91 

3.0943 

4  57    8.5 

15.994 

3 

23  30  41.39 

2.1360 

7  39  13.3    15.743 

3 

1  11  26.61 

3.0955 

5  13    3.1 

15.894 

4 

23  32  49.46 

2.1331 

7  23  27.61  15.780 

4 

1  13  32.37 

3.0968 

5  28  55.8 

15.663 

5 

23  34  57.36 

2.1303 

7    7  39.7 

15.815 

5 

1  15  38.21 

3.0981 

5  44  46.6 

15.831 

6 

23  37    5.10 

2.1276 

6  51  49.8 

15.849 

6 

1  17  44.14 

3.0995 

6    0  35.5 

15.798 

7 

23  39  12.68 

2.1250 

6  35  57.9 

15.881 

7 

1  19  50.16 

3.1011 

6  16  22.3 

15.783 

6 

23  41  20.10 

2.1225 

6  20    4.1 

15.912 

8 

1  21  56.27 

3.1037 

6  32    7.0 

15.796 

9 

23  43  27.37 

2.1200 

6    4    8.5 

15.942 

9 

1  24    2.48 

S.I043 

6  47  49.5 

15.688 

10 

23  45  34.50 

2.1176 

5  48  11.1 

15.970 

10 

1  26    8.79 

3.1060 

7    3  29.6 

15.649 

11 

23  47  41.49 

2.1154 

5  32  12.1 

15.996 

11 

1  28  15.21 

3.1079 

7  19    7.3 

15.608 

12 

23  49  48.35 

2.1132 

5  16  11.6 

16.021 

12 

1  30  21.74 

3.1098 

7  34  42.6 

15.566 

13 

23  51  55.08 

2.1111 

5    0    9.6 

16.044 

13 

1  32  28.39 

3.1118 

7  50  15J3 

15..'»3 

14 

23  54    1.68 

2.1091 

4  44    6.3 

16.066 

14 

1  34  35.16 

3.1139 

8    5  45.4 

15.479 

15 

23  56    8.16 

2.1071 

4  28    1.7 

16.087 

15 

1  36  42.06 

3.1161 

8  21  12.8 

15.433 

16 

23  58  14.53 

2.1052 

4  11  55.9 

16.106 

16 

1  38  49.09 

3.1183 

8  36  37.4 

15.386 

17 

0    0  20.79 

2.1034 

3  55  49.0 

16.124 

17 

1  40  56.26 

3.1306 

8  51  59.1 

15.337 

18 

0    2  26.94 

2.1017 

3  39  41.0 

16.140 

18 

1  43    3.56 

3.1330 

9    7  17.8 

I5J986 

19 

0    4  32.99 

2.1002 

3  23  32.1 

16.155 

19 

1  45  11.01 

3.1254 

9  22  33.4 

15J934 

20 

0    6  38.96 

2.0987 

3    7  22.4 

16.169 

20 

1  47  18.61 

2.1279 

9  37  45.9 

15.181 

21 

0    8  44.84 

2.0973 

2  51  11.9 

16.181 

21 

1  49  26.36 

2.1305 

9  52  55.2 

15.196 

22 

0  10  50.64 

2.0960 

2  35    0.7 

16.191 

22 

1  51  34.27 

2.1331 

10    8    1.3 

15.073 

23 

0  12  56.36 

2.0947 

S.  2  18  48.9 

16.900 

23 

1  53  42.34 

2.1358 

N.IO  23    4.0 

15.017 

FR 

IDAY 

26. 

SU. 

NDAl 

'  28. 

0 

0  15    2.01 

2.0935 

S.  2    2  36.7 

16.208 

0 

1  55  50.57 

3.1386 

N.IO  38    3.3 

14JI58 

1 

0  17    7.59 

2.0925 

1  46  24.0 

16.215 

1 

1  57  58.97 

3.1415 

10  52  59.0 

14.808 

2 

0  19  13.11 

2.0916 

1  30  10.9 

16.220 

2 

2    0    7.55 

3.1444 

11     7  51.0 

14.8% 

3 

0  21  18.57 

2.0907 

1  13  57.6 

16.233 

3 

2    2  16.31 

2.1474 

11  22  39.3 

14.773 

4 

0  23  23.99 

2.0699 

0  57  44.1 

16.236 

4 

2    4  25.24 

2.1505 

11  37  23.8 

14.709 

5 

0  25  29.36 

2.0892 

0  41  30.5 

16.227 

5 

2    6  34.36 

2.1537 

11  52    4.4 

14.644 

(i 

0  27  34.69 

2.0886 

0  25  16.9 

16J226 

6 

2    8  43.68 

2.1569 

12    6  41.1 

14.577 

7 

0  29  39.98 

2.0880 

S.  0    9    3.4 

16.223 

7 

2  10  53.19 

2.1601 

12  21  ia7 

14.509 

8 

0  31  45.25 

2.0875 

N.  0    7    9.9 

16<220 

8 

2  13    2.89 

2.1634 

12  35  42.2 

14.440 

9 

0  33  50.49 

2.0872 

0  23  23.0 

16.216 

9 

2  15  12.79 

2.1668 

12  50    6.5 

14.369 

10 

0  35  55.71 

2.0669 

0  39  35.8 

16.210 

10 

2  17  22.90, 

2.1702 

13    4  26.5 

14.397 

11 

0  38    0.91 

2.0867 

0  55  48.2 

16.203 

11 

2  19  3:3.22 

2  1737 

13  18  42.1 

14.393 

12 

0  40    6.11 

2.0866 

1  12    0.1 

16.194 

12 

2  21  43.75 

2.1779 

13  32  53.2 

14.148 

13 

0  42  11.30 

2.0866 

1  28  11.4 

16.183 

13 

2  23  54.49 

3.1808 

13  46  59.8 

14.078 

14 

0  44  16.50 

2.0867 

1  44  22.1 

16.171 

14 

2  26    5.45 

2.1845 

14    1     1.8 

13il94 

15 

0  46  21.71 

2.0868 

2    0  32.0 

16.158 

15 

2  28  16.63, 

3.1883 

14  14  59.1 

]3J»14 

16 

0  48  26.92 

2.0870 

2  16  41.1 

16.144 

16 

2  30  28.04 

2.1920 

14  28  51.5 

13.833 

17 

0  50  32.15 

2.0874 

2  32  49.3 

16.128 

17 

2  32  39.67| 

2.1958 

14  42  39.1 

13.758 

18 

0  52  37.41 

2.0878 

2  48  56.5 

16.111 

18 

2  34  51.53 

2.1996 

14  56  21.7 

13.669 

19 

0  54  42.69 

2.0883 

3     5     2.(>j    16.092 

19 

2  37    3.62 

2.2035 

15    9  59.3 

13.584 

20 

0  56  48.01 

2.0889 

3  21    7.6:  16.072 

20 

2  39  15.95 

2.9074 

15  23  31,8 

13.406 

21 

0  58  53.37 

2.0897 

3  37  11.3 

16.051 

21 

2  41  28.51 

2.2114 

15  36  59.1 

13«410 

22 

1    0  58.77 

2.0905; 

3  53  13.7 

16.028 

22 

2  ^  41.32 

2.2154 

15  50  21.0 

13.391 

23 

1    3    4.22 

2.0913 

4    9  14.7 

16.004 

^^ 

2  45  54.37 

2.2195 

16    3  37.6 

13J931 

24 

1     5    9.72 

2.0922* 

N.  4  25  14.2    15.9791 

24 

2  48    7.66 

2.3236; 

N.16  16  48.7 

13.140 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right  Ascension. 

Diff. 
forlm. 

Declination. 

Diff. 
forlm. 

Honr. 

Right  Ascension. 

Diff. 
for  1  m. 

Declination. 

Diff. 
for  1  m. 

MO 

»NDA1 

f29. 

WEDNESDAY  31. 

■ 

h    ni      s 

8 

^          O          0           II              II 

h    m      s 

s 

—  ^o  -^  '    .J' 

i/ 

0 

2  48    7.66 

S42ZW 

N.16  16  48.7 

13.140 

0 

4  39  48.29 

9.4231 

N.24  36  48.0 

7J295 

1 

2  50  21.20 

2J2278 

16  29  54.3 

13.047 

1 

4  42  13.77 

2.4263 

24  43  57.0 

7.075 

2 

2  52  34.99 

9.ififiA) 

16  42  54.3 

12.953 

2 

4  44  39.44 

2.4294 

24  50  57.0 

6.994 

3 

2  54  49.03 

9.2369 

16  55  48.6 

19.857 

3 

4  47    5.29 

2.4324 

24  57  47.9 

6.779 

4 

2  57    3.33 

2J3404 

17    8  37.1 

12.759 

4 

4  49  31.33 

2.4354 

25    4  29.6 

6.618 

5 

2  59  17.88 

2J9446 

17  21  19.7 

12.660 

5 

4  51  57.54 

2.4383 

25  11    2.1 

6.464 

6 

3    1  32.()8 

9J2489 

17  33  56.3 

19.560 

6 

4  54  23.93 

3.4411 

25  17  25.3 

6.310 

7 

3    3  47.74 

9J25»9 

17  46  26.9 

12.459 

7 

4  56  50.48 

2.4438 

25  23  39.2 

6.155 

8 

3    6    3.06 

9J»75 

17  58  51.4 

19.357 

8 

4  59  17.19 

2.4464 

25  29  43.9 

5.999 

9 

3    8  18.64 

2J3619 

18  11    9.7 

19.253 

9 

5    1  44.05 

2.4469 

25  35  39.2 

5.843 

10 

3  10  34.49 

9J2663 

18  23  21.7 

12.147 

10 

5    4  11.06 

2.4513 

25  41  25.0 

bJBaH 

11 

3  12  50.60 

2J2707 

18  35  27.3 

12.040 

11 

5    6  38.21 

2.4537 

25  47    1.4 

5J598 

12 

3  15    6.97 

2.S751 

18  47  26.5 

11.932 

12 

5    9    5.50 

2.4559 

25  52  28.3 

5.369 

13 

3  17  23.61 

9.9795 

18  59  19.2 

11.823 

13 

5  11  32.92 

2.4580 

25  57  45.6 

5.909 

14 

3  19  40.51 

9J9839 

19  11    5.3 

11.712 

14 

5  14    0.46 

2.4600 

26    2  53.4 

5.050 

15 

3  21  57.68 

2.2883 

19  22  44.7 

11.600 

15 

5  16  28.12 

2.4619 

26    7  51.6 

4.890 

16 

3  24  15.11 

2J9997 

19  34  17.3 

11.487 

16 

5  18  55.89 

2.4637 

26  12  40.2 

4.799 

17 

3  26  32.81 

9i2979 

19  45  43.1 

11.372 

17 

5  21  23.76 

2.4653 

26  17  19.1 

4.568 

18 

3  28  50.77 

2.3016 

19  57    2.0 

11.256 

18 

5  23  51.73 

2.4666 

26  21  48.4 

4.406 

19 

3  31    9.00 

2.3061 

20    8  13.9 

11.140 

19 

5  26  19.79 

2.4683 

26  26    7.9 

4.944 

20 

3  33  27.50 

9.3105 

20  19  18.8 

11.022 

20 

5  28  47.93 

9.4696 

26  30  17.7 

4.089 

21 

3  35  46.26 

2.3149 

20  30  16.5 

10.901 

21 

5  31  16.15 

2.4708 

26  34  17.8 

3.920 

22 

3  38    5.29 

9.3199 

20  41    6.9   10.780 

22 

5  33  44.43 

2.4719 

26  38    8.1 

3.757 

23 

3  40  24.59 

2.3938 

N.20  51  50.0   io.6fi8 

23 

5  36  12.77 

2.4738 

N.26  41  48.6 

3.503 

TUI 

iSDA^ 

if  30. 

1 

THURSDAY, 

JANI 

JARY  1,  18 

74. 

0 

1 

3  42  44.15] 
3  45    3.97 

S..1289 
9.3326 

N.21    2  25.8 
21  12  54.1 

10.534 
10.409 

0 

1      5  38  41.17 

'     9.473C 

ilN.26  45  19.S 

\\     3.499 

2 

3  47  24.06 

9.3370 

21  23  14.9 

10JS83 

3 

3  49  44.41 

9.3413 

21  33  28.1 

10.156 

4 

3  52    5.01 

9.3456 

21  43  33.6 

10.028 

5 

3  54  25.87 

9.3499 

21  53  31.4 

8.8B8 

PHASES  ( 

OF  Tl 

HE  MOON. 

6 

3  56  47.00 

9.3549 

22    3  21.4 

9.767 

7 

8 

3  59    8.38 

4  1  30.01 

a  QROvf 

22  13    3.5 
22  22  37.6 

9S3& 
9.502 

3m]5o4 

9.3696 

d      h     n 

.     3  16  20 
.  11     9  54 

9 
10 
11 

4    3  51.89 
4    6  14.02 
4    8  36.39 

9.3667 
9.3708 
9.3749 

22  32    3.7 
22  41  21.7 
22  50  31.6 

9.368 
9.233 
9.096 

O  Full  Mood 
<L  Last  Quar 

i, .    . 
tor,  . 

I 

.6 
.0 

12 

4  10  59.01 

9.3790 

22  59  33.2 

6.958 

#   New  Mooi 

1,      . 

.19    6  49 

.4 

13 

4  13  21.87 

9.3830 

23    8  26.5 

-  8.819 

})   First  Qua] 

rter, . 

.  26    4    4 

.7 

14 
15 

4  15  44.97 
4  18    8.30 

9.3869 

23  17  11.5 
23  25  48.1 

8.679 

9.3908 

8.538 

16 

4  20  31.87 

9.3946 

23  34  16.1 

8.396 

d      I 

.    .    11  17 
.     .    24    9 

, 

17 

18 

4  22  55.66 
4  25  19.68 

9.3984 
9.4091 

23  42  35.6 
23  50  46.6 

8.254 
8.110 

<L  Apogee,. 
<C  Perigee,. 

•     • 

.1 

.4 

19 

4  27  43.92 

2.4058 

23  58  48.9 

7.965 

•     • 

20 

4  30    8.37 

2.4094 

24    6  42.4 

7.819 

21 

4  32  33.04 

9.4129 

24  14  27.1 

7.672 

22 

4  34  57.92 

9.4164 

24  22    3.0 

7.594 

23 

4  37  23.00 

9.4198 

24  29  30.0 

7.375 

24 

4  39  48.29 

9.4231 

NJM  36  48.0 

7.995 

1 
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GREENWICH  MEAN  TIME. 

m 

LUNAR  DISTANCES. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

lllh. 

of 

Vlh. 

of 

IXii. 

of 

1^ 

1 

Position. 

Di£e: 

DIff. 

Difll 

Diff. 

Saturn 

W. 

O           i        It 

95  21  24 

2299 

O          1        II 

97    7  35 

3996 

Oil/ 

98  53  41 

9299 

100  39  42 

3304 

a  AquiloB 

W. 

94  22  ^ 

3091 

95  50  59 

3101 

97  19    8 

3110 

98  47    5 

3193 

Mars 

w. 

88    5    3 

S499 

89  46  17 

9503 

91  27  26 

3507 

93    8  29 

ISll 

Fomalhaut 

w. 

64    0  56 

9465 

65  42  59 

9469 

67  25    6 

2460 

69    7  16 

9460 

a  Pegasi 

w. 

46  36  28 

3011 

48    6  27 

9973 

49  37  14 

3939 

51    8  43 

9909 

Pollux 

E. 

77  12  15 

3253 

75  25    6 

2356 

73  38    1 

3960 

71  51    2 

8904 

Regulus 

E. 

113  36    6 

S968 

HI  49  19 

3970 

110    2  35 

2973 

108  15  56 

8977 

2 

Mars 

W. 

101  32    7 

9539 

103  12  26 

3545 

104  52  36 

3553 

106  32  35 

9561 

Fomalhaut 

W. 

77  37  54 

9468 

79  19  52 

9473 

81     1  43 

8478 

82  43  27 

9483 

ct  Pegasi 

W. 

58  54    7 

9811 

60  28  21 

3800 

62    2  49 

3790 

63  37  30 

3789 

Pollux 

E. 

62  57  48 

9990 

61  11  34 

3996 

59  25  29 

3903 

57  39  34 

9311 

Regulus 

E. 

99  24  13 

9301 

97  38  15 

9308 

95  52  27 

8315 

94    6  49 

3333 

3 

Mars 

W. 

114  49  36 

9607 

116  28  22 

9618 

118    6  53 

9699 

119  45    9 

9640 

Fomalhaut 

W. 

91    9  46 

9S84 

92  50  26 

9534 

94  30  52 

9545 

96  11    3 

9566 

ct  Pegasi 

W. 

71  32  40 

9769 

73    7  48 

3773 

74  42  53 

3774 

76  17  55 

9779 

a  Arietis 

W. 

27  55  20 

9701 

29  31  58 

9676 

31    9  10 

9656 

32  46  49 

9640 

Pollux 

E. 

48  52  54 

9353 

47    8  12 

3364 

45  23  45 

337J 

43  39  32 

3384 

Regulus 

E. 

85  21  25 

9364 

83  36  58 

3373 

81  52  45 

3383 

80    8  46 

9394 

Jupiter 

E. 

116    9  32 

3394 

114  25  48 

3403 

112  42  17 

&419 

110  59    0 

94S9 

4 

a  Pegasi 

W. 

84  11    9 

9817 

85  45  15 

3897 

87  19    8 

9838 

88  52  46 

9850 

a  Arietis 

W. 

40  58  43 

9619 

42  37  22 

9619 

44  16    0 

9615 

45  54  34 

9081 

Pollux 

E. 

35    226 

9443 

33  19  52 

9456 

31  37  37 

S470 

29  55  41 

3483 

Regulus 

E. 

71  32  47 

3451 

69  50  25 

3464 

68    8  21 

9477 

66  26  35 

9480 

Jupiter 

E. 

102  26  21 

947e 

100  44  37 

3491 

99    3  11 

9503 

97  22    2 

9516 

5 

a  Pegasi 
a  Arietis 

W. 

96  36  40 

9994 

98    8  28 

99« 

99  39  54 

9950 

101  10  58 

9978 

W. 

54    5  29 

9655 

55  43    9 

3665 

57  20  36 

9675 

58  57  50 

9685 

Aldebaran 

W. 

23  51  29 

3763 

25  26  46 

3753 

27    2  15 

3747 

28  37  53 

9740 

Regulus 

E. 

58    230 

9560 

56  22  40 

9574 

54  43  10 

9590 

53    4    1 

90B5 

Jupiter 

E. 

89    0  49 

9583 

87  21  30 

9597 

85  42  31 

9611 

84    3  51 

9696 

Spica 

E. 

112    4  49 

3553 

110  24  48 

9566 

108  45    7 

9580 

107    5  45 

9504 

6 

a  Arietis 

W. 

67    0  16 

9744 

68  35  57 

9757 

70  11  21 

9769 

71  46  29 

97B3 

Aldebaran 

W. 

36  36  14 

3758 

38  11  37 

9766 

39  46  50 

3774 

41  21  52 

9783 

Regulus 

E. 

44  53  31 

9684 

43  16  29 

3701 

41  39  50 

3717 

40    3  33 

9734 

Jupiter 

E. 

75  55  26 

3698 

74  18  44 

3713 

72  42  21 

9738 

71    6  18 

9743 

Spica 

E. 

98  53  44 

3606 

97  16  18 

9681 

95  39  12 

9695 

94    226 

9710 

7 

a  Arietis 

W. 

79  37  49 

9848 

81  11  14 

9869 

82  44  21 

8876 

84  17  11 

98B0 

Aldebaran 

w. 

49  13  51 

3835 

50  47  33 

9846 

52  21    1 

9857 

53  54  15 

9860 

Regulus 

E. 

32    7  48 

3839 

30  33  49 

3843 

29    0  16 

9869 

27  27    9 

9883 

Jupiter 

E. 

63  10  52 

3815 

61  36  44 

3899 

60    2  54 

9843 

58  29  22 

9857 

Spica 

E. 

86    3  22 

9763 

84  28  30 

9795 

83  53  56 

9810 

81  19  41 

9803 

8 

a  Arietis 

W. 

91  57    8 

3954 

93  28  19 

9966 

94  59  14 

9979 

96  29  53 

9901 

Aldebaran 

W. 

61  36  43 

3996 

63    8  29 

9937 

64  40    1 

9947 

66  11  20 

9908 

Jupiter 
Spica 

E. 

50  46    6 

3934 

49  14  18 

9936 

47  42  45 

9949 

46  11  28 

9961 

E. 

73  32  46 

3889 

72    0  13 

9909 

70  27  57 

9914 

68  55  56 

9906 

SUK 

E. 

127  32  53 

3356 

126    7  50 

3970 

124  43    3 

3983 

123  18  31 

3294 

9 

Aldebaran 

W. 

73  44  39 

3008 

75  14  42 

3017 

76  44  34 

S096 

78  14  15 

3094 

1  Pollux 

W. 

29  30  32 

3977 

31     1  14 

29851    32  31  46 

2993 

34    2    7 

3009 

XIV. 
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dl3 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

v« 

^4 

star's  Name 

P.L. 

P.L. 

P.L. 

P  L 

^1 

and 

Midnight 

of 

XVb. 

of 

XV  nib. 

of 

XXIh. 

of 

1 

Pooition. 

^? 

Diff. 

DifT. 

Diff. 

Diff. 

Saturn 

W. 

102  25  36 

st3ue 

O          /        /« 

104  11  24 

'  9313 

o         /       /< 

105  57    4 

9319 

107  42  36 

9394 

a  AquilcB 

W. 

100  14  47 

S137 

101  42  12 

3153 

103    9  18 

3171 

104  36    2 

3183 

Mars 

W. 

94  49  27 

3516 

96  30  18 

9591 

98  11     2 

9596 

99  51  39 

9533 

Fomalhaut 

W. 

70  49  26 

3460 

72  31  36 

9460 

74  13  45 

9469 

75  55  51 

9465 

a  Pegasi 

W. 

52  40  50 

S883 

54  13  30 

9803 

55  46  38 

9848 

57  20  11 

9835 

PolhiT 

E. 

70    4    9 

8968 

68  17  23 

3379 

66  30  43 

9978 

64  44  11 

3984 

Regulus 

E. 

106  29  22 

9381 

104  42  54 

9385 

102  56  33 

9390 

101  10  19 

^2996 

2 

Mars 

W. 

108  12  23 

8570 

109  51  59 

9578 

111  31  24 

9587 

113  10  37 

9587 

Fonialhaut 

W. 

84  25    4 

9460 

86    6  32 

9498 

87  47  48 

9506 

89  28  53 

9515 

a  Pegasi 

W. 

65  12  22 

9776 

m  47  21 

9779 

68  22  25 

8770 

6i)  57  32 

9768 

PoUux 

E. 

55  53  51 

8319 

54    8  19 

9396 

52  22  58 

8335 

50  37  49 

9344 

Reguius 

E. 

92  21  21 

9399 

90  36    4 

9337 

88  50  59 

8346 

87    6    6 

9354 

3 

Mars 

W. 

121  23  10 

9659 

123    0  55 

9663 

124  38  24 

8676 

126  15  36 

9680 

Fomalhaut 

W. 

97  50  59 

9566 

99  30  38 

9581 

101    9  59 

9595 

102  49    1 

9609 

a  Pegasi 

W. 

77  52  51 

9784 

79  27  40 

9791 

81    2  20 

9796 

82  36  50 

9807 

a  Arietis 

W. 

34  24  49 

9699 

36    3    5 

9691 

37  41  31 

9615 

39  20    5 

9619 

Pollux 

E. 

41  55  34 

9395 

40  11  52 

9406 

38  28  26 

9418 

36  45  17 

9431 

Regulus 

E, 

78  25    2 

9404 

76  41  33 

9416 

74  58  21 

9496 

73  15  26 

9430 

Jupiter 

E. 

109  15  57 

9433 

107  33    9 

9444 

105  50  37 

9456 

104    8  21 

9467 

4 

a  Pe^i 

W. 

90  26    9 

9863 

91  59  15 

9878 

93  32    2 

9899 

95    4  31 

9908 

a  Arietis 

W, 

47  33    1 

9696 

49  11  21 

9631 

50  49  34 

9638 

52  27  37 

9646 

PoUux 

E. 

28  14    4 

9487 

26  32  47 

9519 

24  51  50 

9597 

23  11  14 

9549 

Regulus 

E. 

64  45    7 

9509 

63    3  58 

8517 

61  23    9 

9539 

59  42  40 

9545 

Jupiter 

E. 

95  41  11 

9589 

94    0  38 

9548 

92  20  23 

8556 

90  40  27 

9568 

5 

a  Pe{;asi 

W. 

102  41  38 

9987 

104  11  54 

3018 

105  41  45 

3099 

107  11  10 

3061 

a  Anetis 

W. 

60  34  50 

9686 

62  11  35 

9707 

63  48    5 

9718 

65  24  19 

9739 

Aldebaraii 

W. 

30  13  37 

9741 

31  49  22 

9744 

33  25    4 

9747 

35    0  42 

9751 

Regulus 

E. 

51  25  13 

9630 

49  46  45 

9636 

48    8  39 

9659 

46  30  54 

9668 

Jupiter 

E. 

62  25  bl 

9640 

80  47  30 

9655 

79    9  49 

9668 

77  32  28 

9684 

Spica 

E. 

105  26  42 

9608 

103  47  58 

9683 

102    9  34 

9637 

100  31  29 

9698 

6 

a  Arietis 

W. 

73  21  19 

9796 

74  55  52 

9600 

76  30    8 

9899 

78    4    7 

9835 

Aldebaran 

w. 

42  56  42 

9793 

44  31  19 

9609 

46    5  44 

9813 

47  39  55 

9895 

Regulus 

E. 

38  27  38 

9751 

36  52    6 

9760 

35  16  57 

9786 

33  42  11 

9804 

Jupiter 

E. 

69  30  34 

9757 

67  55  10 

9779 

66  20    5 

9786 

64  45  19 

9601 

Spica 

K 

92  25  59 

9794 

90  49  51 

97J8 

89  14    3 

9758 

87  38  33 

9767 

7 

a  Arietis 

W. 

85  49  43 

9909 

87  21  59 

9816 

88  53  58 

9898 

90  25  41 

9941 

Aldebaran 

W. 

55  27  14 

9880 

56  59  58 

9881 

58  32  28 

9903 

60    4  43 

9915 

Regulus 

E. 

25  54  28 

9906 

24  22  15 

9999 

22  50  33 

9954 

21  19  22 

9978 

Jupiter 

E. 

56  56    8 

9871 

55  23  12 

9884 

53  50  33 

9806 

52  18  11 

9911 

Spica 

E. 

79  45  43 

9837 

78  12    3 

9831 

76  38  41 

9863 

75    5  35 

9876 

8 

a  Arieds 

W. 

98    0  17 

3003 

99  30  26 

3015 

101    0  20 

3096 

102  30    0 

3037 

Aldebaran 

W. 

67  42  25 

9969 

69  13  17 

9978 

70  43  57 

9988 

72  14  24 

9988 

Jupiter 

E. 

44  40  26 

9973 

43    939 

9884 

41  39    6 

9095 

40    8  47 

3006 

Spica 

E. 

67  24  10 

9938 

65  52  39 

9948 

64  21  22 

9960 

62  50  19 

9871 

Sun 

E. 

.1^1  54  13 

3306 

120  30    9 

3318 

119    6  20 

3331 

117  42  44 

3348 

9 

Aldebaru 

W. 

79  43  46 

3049 

81  13    7 

3050 

82  42  18 

3066 

84  11  21 

3064 

i 

Pollux 

W. 

35  32  17     aoiol 

37    2  17 

3017 

3832    9 

3QM 

40    1  521 

3031 

dl4 


DECEMBER,  1873 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

Star's  Name 

and 

Position. 

Noon. 

P.L. 

of 
Diff. 

IIP»- 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Biff. 

IXH. 

P.L. 

of 
Biff. 

Jupiter 
Spica 

Sun 

E. 
E. 
E. 

O           /        it 

38  38  42 

61  19  30 

116  19  21 

3017 
9981 
3353 

37    8  50 

59  48  54 

114  56  11 

3027 
9991 
3363 

O           /         /' 

35  39  11 

58  18  30 

113  33  12 

3037 
3001 
3373 

3l    944 

56  48  18 

112  10  25 

3047 
3010 
3382 

10 

• 

Aldcbaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

85  40  15 

41  31  26 

49  20    3 

105  19    2 

3070 
3038 
3052 
34S4 

87    9    1 

43    0  52 

47  50  54 

103  57  13 

3076 
3043 
3058 
3431 

88  37  40 

44  30  11 

46  21  53 

102  35  31 

3083 
3048 
3065 
3437 

90    6  12 

45  59  24 

44  53    1 

101  13  56 

3087 
30&4 
3071 
3449 

11 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

97  27  27 
53  24    6 
37  30  26 
94  27  25 

3106 
3072 
3098 
3463 

98  55  29 
54  52  50 
36    2  14 
93    6  20 

3110 
3073 
3102 
3466 

100  23  27 
56  21  32 
34  34    7 
91  45  18 

3119 
3075 
3106 
3468 

101  51  22 
57  50  12 
33    6    5 
90  24  18 

3113 
3077 
3111 
3470 

12 

Aldebaran 

Pollux 

ReguluB 

Sun 

W. 
W. 
W. 
E. 

109  10  42 
65  13  20 
29    3    1 
83  39  32 

3114 
3075 
3129 
3469 

110  38  34 
66  42    0 
30  30  35 
82  18  33 

3114 
3073 
3123 
3467 

112    6  26 
68  10  42 
31  58  17 
80  57  32 

3113 
3071 
3117 
3464 

113  34  20 
69  39  27 
33  26    6 
79  36  28 

3111 
3068 

3110 
3463 

13 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

77    4  16 
40  47  11 
72  50  12 

3047 
3077 
3440 

78  33  30 
42  15  49 
71  28  41 

3042 
3069 
3434 

80    2  51 
43  44  36 
70    7    3 

3035 
3061 
3428 

81  32  20 
45  13  33 
68  45  18 

3089 

9054 

3481 

14 

Pollux 

Regulus 

Jupiter 

Sun 

W. 
W. 
W. 
E. 

89    1  55 
52  40  48 
20  37    0 
61  54  27 

S991 
3010 
3059 
3380 

90  32  19 
54  10  48 
22    6    8 
60  31  48 

9983 
3000 
3040 
3379 

92    2  54 
55  41    1 
23  35  31 

59    8  59 

9973 
9990 
3U97 
3369 

93  33  41 
57  11  26 
25    5  10 
57  45  59 

9963 
9980 
3015 
3351 

15 

Pollux 

Regulus 

Jupiter 

Sun 

W. 
W. 
W. 
E. 

101  10  47 
64  46  53 
32  37  12 
50  47  55 

S910 
S925 
2954 
3296 

102  42  53 
66  18  40 
34    8  23 
49  23  39 

9898 
9912 
9941 
3285 

104  15  14 
67  50  43 
35  39  50 
47  59  10 

8887 
8901 
8928 
8279 

105  47  49 
6923    1 
37  11  33 
46  34  26 

9835 
9R8R 
9916 
3900 

16 

Regulus 
Jupiter 

Sun 

W. 
W. 
E. 

77    8  34 
44  54  18 
39  27    8 

S824 

2848 
3198 

78  42  31 
46  27  43 
38    0  56 

8811 
S835 
3184 

80  16  44 
48    1  25 
36  34  28 

8798 
8821 
317S 

81  51  15 
49  35  25 
35    7  45 

9784 
9808 
3159 

21 

Sun 

a  PegaRi 
a  Arietis 

W. 

E. 

E. 

22  24  52 

63  45  49 

104  46  55 

2TJ2 
8831 
2428 

24    0  50 

62  12    1 

103    4    0 

8719 
8840 
9421 

25  37    5 

60  38  25 
101  20  55 

8707 
8859 
9414 

27  13  36 
59    5    4 
99  37  40 

9686 
9865 

9408 

22 

Sun 

a  Pe^asi 
a  Arietis 
Aldebaran 

W. 

E. 
E. 
E. 

35  19  20 

51  23  41 

90  59  15 

121  22  12 

S656 
2973 
U380 
2357 

36  56  59 

49  52  54 

89  15  12 

119  37  35 

2650 
3005 
2378 
8351 

38  34  46 

48  22  47 

87  31    5 

117  52  50 

8645 
3040 
8374 
9346 

40  12  40 

46  53  24 

85  46  53 

116    7  57 

9640 
3069 
9371 
S349 

23 

Sun 
Saturn 
a  Arietis 
Aldebaran 

W. 
W. 
E. 
E. 

48  23  35 

19  12  47 

77    5    1 

107  22    6 

9623 
2436 
2363 
2324 

50    1  59 

20  55  31 

75  20  33 

105  36  42 

2621 
2417 
2362 

51  40  26 

22  38  42 

73  36    4 

103  51  15 

9618 
9402 
9363 
2J90 

53  18  56 

24  22  14 

71  51  36 

102    5  45 

9617 
8389 
8364 
S319 

24 

Sun 

a  Aquilffi 
Saturn 
a  Arietis 

W. 
W. 
W. 
E. 

61  31  49 
47  22  15 
33    320 
63    9  44 

2614 
4137 
2356 
2374 

63  10  25 
48  31  41 
34  47  58 
61  25  32 

9613 
4036 
2353 
9378 

64  49    2 
49  42  45 
36  32  41 
59  41  25 

9613 
3945 
8350 
9382 

66  27  39 
50  55  19 
38  17  28 
57  57  24 

9615 
3863 

9348 
8387 

XVI. 
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915 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

9 

Stif  *8  Name 

and 

Position. 

Midnight. 

P.L. 

of 
Biff. 

XVh. 

P.L. 

of 
Diff. 

XVIIIh. 

P.L. 

of 
Diff. 

XXP. 

P.L. 

of 

Diff. 

Jupiter 
Spicn 

Sun 

E. 
E. 
E- 

O           /         // 

32  40  29 
55  18  18 

110  47  48 

3056 
3019 
3399 

_  O           1        It 

31  11  26 

53  48  29 

109  25  22 

3065 
3097 
3400 

O           1        II 

29  42  34 

52  18  50 
108    3    6 

3074 
3035 
3409 

0          1        It 

28  13  53 

50  49  21 

106  41    0 

3089 
3044 
3416 

10 

Aldebfiran 

PoUux 

Spicfi 

Sun 

W. 
W. 
E, 
E. 

91  34  38 
47  28  30 
43  24  16 
99  52  27 

3091 
3058 
3077 
3447 

93    258 
48  57  31 
41  55  38 
98  31    4 

3096 
3069 
3083 
3459 

94  31  12 
50  26  27 
40  27    8 
97    9  46 

3101 
3066 
3088 
3456 

95  59  21 
51  55  18 
38  58  44 
95  48  33 

3103 
3069 
3093 
3461 

11 

Aldebaran 

Pollux 

Spica 

Sun 

W. 
W. 
E. 
E. 

103  19  16 
59  18  50 
31  38    9 
89    3  20 

3114 
3078 
3115 
3471 

104  47    8 
60  47  27 
30  10  18 
87  42  23 

3114 
3078 
31J9 
3471 

106  15    0 
62  16    4 
28  42  31 
86  21  26 

3115 
3078 
3193 
3471 

107  42  51 
63  44  41 
27  14  49 
85    029 

3115 
3076 
3197 
3471 

12 

Aldebaran 

Pollux 

Regulus 

Sun 

W. 
W 
W. 
E. 

115    2  16 
71    8  16 
34  54    3 
78  15  21 

3110 
3065 
3104 
3458 

116  30  14 
72  37    9 
36  22    8 
76  54  10 

3106 
3061 
3097 
3455 

117  58  16 

74  6    6 
37  50  21 

75  32  56 

3104 
3057 
3091 
3451 

119  26  21 
75  35    8 
39  18  42 
74  11  37 

3101 
3059 
3084 
3446 

13 

Pollux 
Regulus 

Sun 

W. 
W. 
E. 

83    I  57 
46  42  39 
67  23  25 

3023 
3046 
3414 

84  31  43 
48  11  55 
66    1  24 

3015 
3037 
3406 

86    1  37 
49  41  22 
64  39  14 

3007 
3099 
3398 

87  31  41 
51  10  59 
63  16  55 

9999 
3019 
3390 

14 

Pollux 

Regulus 

Jupiter 

Sun 

W. 
W. 
W. 
E. 

95    4  40 
58  42    4, 
26  35    4 
56  22  47 

9953 
9969 
3004 
3341 

96  35  52 
()0  12  56 
28    5  13 
54  59  23 

9949 

9958 
9991 
3330 

98    7  17 
61  44    ] 
29  35  37 
53  35  46 

9939 
9947 
9978 
3319 

99  38  55 
63  15  20 
31    6  17 
52  11  57 

9991 
9936 
9966 
3308 

15 

1 

Pollux 

Regulus 

Jupiter 

Sun 

W. 
W. 
W. 
E, 

107  20  40 
70  55  35 
38  43  32 
45    9  28 

9863 
9876 
9909 
3948 

108  53  46 
72  28  25 
40  15  48 
43  44  16 

9851 
9863 
9889 
3935 

110  27    8 
74    1  31 

41  48  21 

42  18  48 

9838 
9850 
9876 
3999 

112    0  47 
75  34  54 
43  21  11 
40  53    5 

9895 
9837 
9869 
3910 

16 

Regulus 
Jupiter 

Sun 

W. 
W. 
E. 

83  26    4 
51    9  43 
33  40  47 

9771 
9794 
3147 

85    1  10 
52  44  19 
32  13  34 

9757 
9779 
3135 

86  36  34 
54  19  14 
30  46    7 

9744 
9766 
3193 

88  12  16 
55  54  27 
29  18  25 

9730 
9759 
3111 

21 

Sun 

a  Pegosi 

a  Arietis 

W. 

E. 

E. 

28  50  21 
57  32    0 
97  54  16 

9687 
9880 
9401 

30  27  19 
55  59  16 
96  10  43 

9678 
9899 
9395 

32    4  29 
54  26  56 
94  27    1 

9669 
9990 
9390 

33  41  50 
52  55    3 
92  43  12 

9663 
9945 
9384 

22 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

41  50  40 

45  24  52 

84    2  36 

114  22  58 

9636 
3199 
9368 
9337 

43  28  46 

43  57  17 

82  18  16 

112  37  53 

9639 
3181 
9366 
9:i33 

45    6  58 

42  30  45 

80  33  53 

110  52  42 

9698 
3949 
9365 
9330 

46  45  15 

41    5  25 

78  49  28 

109    7  26 

9696 
3311 
9364 
9397 

23 

Sun 
Saturn 
a  Arietis 
Aldebaran 

W. 
W. 

E. 
E. 

54  57  28 

26    6    4 

70    7    9 

100  20  13 

9615 
9380 
9365 
9318 

56  36    2 
27  50    8 
68  22  44 
98  34  40 

9615 
9373 
9366 
9317 

58  14  37 
29  34  2:3 
(56  38  21 
96  49    5 

9614 
9365 
9368 
9316 

59  53  13 

31  18  48 
64  54    1 
95    3  29 

9614 
9360 
9371 
9316 

24 

Sun 

a  Aquilee 
Saturn 
a  Arietis 

W. 
W. 
W. 
E. 

68    6  14 
52    9  17 
40    2  18 
56  13  31 

9615 
3788 
9346 
9399 

69  44  48 

53  24  32 
41  47  10 

54  29  45 

9616 
3719 
9345 
9398 

71  23  21 
54  40  59 
43  32    4 
52  46    8 

9618 
3657 
9345 
9405 

73    1  52 
55  58  32 
45  16  58 
51    2  40 

9618 
3609 
9344 
9419 

1 
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xvn. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTAN(;KH. 

of  the 
nth. 

Star's  Name 

P.L. 

P.L. 

P.L. 

P.L. 

and 

Noon. 

of 

iriii* 

of 

VP». 

of 

m^' 

of 

24 

Position. 

Biff. 

■ 

Diff. 

Diff. 

Biff,   i 

Aldebaran 

E. 

O           /         // 

93  17  53 

3316 

O          /         /' 

91  32  17 

8316 

o          /       // 

89  46  41 

8317 

O          /        /♦ 

88    1    6 

S017 

95 

Sun 

W. 

74  40  22 

9081 

76  18  49 

8699 

77  57  14 

3694 

79  35  36 

8036 

a  AquiliB 

W. 

57  17    4 

XtUSi 

58  36  31 

3505 

59  56  50 

3483 

61  17  55 

3487 

Saturn 

W. 

47    1  53 

9344 

48  46  48 

8345 

50  31  42 

8345 

52  16  36 

8346 

Mars 

W. 

23  46  54 

3586 

25  26    6 

3584 

27    5  23 

8580 

28  44  45 

8577 

a  Arietis 

E. 

49  19  23 

9491 

47  36  18 

3431 

45  53  27 

8441 

44  10  51 

9453 

Aldebaran 

E. 

79  13  35 

3395 

77  28  12 

3387 

75  42  52 

8330 

73  57  36 

9333 

26 

Sun 

W. 

87  46  43 

3638 

89  24  46 

8641 

91    2  45 

8644 

92  40  40 

9648 

a  AquilflB 

W. 

68  12  39 

3988 

69  37    5 

3906 

71    1  56 

3348 

72  27    7 

3934 

Saturn 

W. 

61    0  36 

3354 

62  45  17 

8357 

64  29  54 

3350 

66  14  28 

8903 

Mars 

W. 

37    2  12 

9574 

38  41  42 

8575 

40  21  11 

2577 

42    0  38 

3577 

Fomalhaut 

W. 

34  36  22 

2680 

36    9    7 

3837 

37  42  47 

9798 

39  17  17 

87G5 

Aldebaran 

E. 

65  12  21 

3349 

63  27  33 

8353 

61  42  51 

2356 

59  58  16 

9368 

PolJux 

E. 

109    5  29 

9306 

107  19  38 

8307 

105  33  49 

8310 

103  48    4 

8313 

27 

Sun 

W. 

100  49    6 

3865 

102  26  33 

3660 

104    3  54 

9673 

105  41  10 

9677 

a  AquilflB 

W. 

79  36  50 

3184 

81    3  18 

3180 

82  29  51 

3176 

83  56  29 

3173 

Saturn 

W. 

74  56  21 

3375 

76  40  31 

3378 

78  24  37 

3388 

80    8  33 

8385 

Mars 

W. 

50  17  18 

3580 

51  56  28 

3508 

53  35  34 

8506 

55  14  36 

2598 

Fomalhaut 

W. 

47  18  55 

9657 

48  56  33 

8643 

50  34  30 

2631 

52  12  43 

9691 

Aldebaran 

E. 

51  17    7 

8390 

49  33  18 

3398 

47  49  40 

3405 

46    6  12 

3413 

Pollux 

£. 

95    0  26 

3388 

93  15    8 

8338 

91  29  55 

3335 

89  44  47 

8338 

28 

Sun 

W. 

113  46    5 

9700 

115  22  45 

3704 

116  59  19 

2710 

118  35  46 

8715 

a  AquilfB 

W. 

91    9  40 

3186 

92  36    6 

3193 

94    2  25 

3190 

95  28  35 

3909 

Saturn 

W. 

88  47  24 

9405 

90  80  52 

9409 

92  14  14 

3413 

93  57  30 

9417 

Mars 

W. 

63  28  37 

9616 

65    7  10 

3681 

66  45  37 

2894 

68  23  59 

3899 

Fomalhaut 

W. 

60  2()  40 

%89 

62    5  50 

8586 

63  45    4 

2583 

65  24  22 

9589 

a  Peffasi 
Aldebaran 

W. 

43  23  28 

3813 

44  49  22 

3165 

46  16  13 

3194 

47  43  54 

3087 

E. 

37  32    1 

3464 

35  49  57 

8478 

34    8  13 

2493 

32  26  50 

8510 

Pollux 

E. 

81    0  27 

9358 

79  15  52 

8363 

77  31  24 

2367 

75  47    2 

8371 

Regulus 

E. 

117  24  34 

8373 

115  40  20 

3376 

113  56  11 

2380 

112  12    8 

3J84 

29 

Sun 

W. 

126  36  11 

9744 

128  11  52 

9750 

129  47  25 

2757 

131  22  49 

9764 

Saturn 

W. 

102  32  10 

8443 

104  14  44 

3448 

105  57  11 

2453 

107  39  30 

9450 

Mai-s 

W. 

76  34  15 

3653 

78  11  58 

3658 

79  49  34 

2684 

81  27    2 

9869 

Fomalhaut 

W. 

73  41    5 

9564 

75  20  22 

3586 

76  59  36 

2588 

78  38  47 

9589 

a  Pegasi 

W. 

55  11  55 

3950 

56  42  59 

3949 

58  14  24 

2997 

59  46    8 

9915 

Pollux 

E. 

67    6  49 

2395 

65  23    7 

9401 

63  39  33 

2406 

61  56    7 

9411 

Regulus 

£. 

103  33  21 

3406 

101  49  55 

9419 

100    6  37 

2417 

98  23  26 

9499 

30 

Mars 

W. 

89  32  27 

9700 

91    9    7 

9707 

92  45  38 

27J4 

94  21  59 

8731 

Fomalhaut 

W. 

86  53  20 

3615 

88  31  54 

3881 

90  10  20 

2698 

91  48  37 

8635 

a  Pegasi 

W. 

67  28    7 

2870 

69    0  57 

8879 

70  33  52 

2869 

72    6  50 

3869 

Pollux 

E. 

53  20  57 

9441 

51  38  21 

8446 

49  55  55 

3455 

48  13  38 

94a 

Regulus 

E. 

89  49  27 

9451 

88    7    5 

8457 

86  24  51 

2464 

84  42  47 

9470 

31 

Mars 

W. 

102  21  20 

9760 

103  56  41 

9766 

105  31  51 

2776 

107    6  50 

9785 

Fomalhaut 

W. 

99  57  26 

2678 

101  34  36 

3688 

103  11  32 

9698 

104  48  14 

9710 

a  Pe^i 
a  Anetis 

W. 

79  51  38 

8876 

81  24  27 

3880 

82  57  11 

3886 

84  29  48 

9801 

W. 

36  28  11 

8704 

38    4  46 

8095 

39  41  32 

3680 

41  18  25 

9667 

Pollux 

E. 

39  44  46 

9499 

38    3  32 

3508 

36  2-2  30 

3516 

34  41  39 

»25 

Regulus 

K. 

76  14  54 

3507 

74  a3  51 

2515 

72  52  59 

2593 

71  12  16 

9:i39 
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GREENWICH  MEAJ^  TIME. 

LUNAR  WSTANCJES. 

y 

star's  ITame 

P.L. 

P.L. 

P.L. 

P.L. 

^4  •** 

34 

and 

Midnight 

of 

XVk. 

of 

XVIIIli. 

of 

XXIh. 

of 

PoBiUon. 

Biff. 

Diflf. 

Difr. 

Diff. 

Aldebarau 

E. 

O            /         H 

86  15  32 

8319 

0           1        II 

84  30    0 

2320 

Oil* 

82  44  29 

S321 

O           1        If 

80  59    0 

2324 

25 

Sun 

W. 

81  13  56 

96S8 

82  52  13 

2631 

84  30  26 

2633 

86    8  36 

2635 

a  Aquilse 

W. 

62  39  41 

3393 

64    2    5 

3361 

65  25    6 

3333 

66  48  39 

3310 

Saturu 

W. 

54    1  28 

2347 

55  46  19 

2349 

57  31    7 

2350 

59  15  53 

2353 

Mars 

W. 

30  24  11 

2575 

32    3  40 

2574 

33  43  10 

2574 

35  22  41 

2574 

a  Aiietis 

E. 

42  28  32 

2467 

40  46  32 

2482 

39    4  53 

2499 

37  23  38 

2519 

Aldebarau 

E. 

72  12  24 

2335 

70  27  16 

2339 

68  42  13 

2342 

66  57  15 

2345 

26 

Sun 

W. 

94  18  30 

9651 

95  56  16 

2655 

97  33  57 

2657 

99  11  34 

2661 

a  Aquilse 

w. 

73  52  36 

ftfiO 

75  18  21 

3209 

76  44  20 

3199 

78  10  30 

3191 

Satuni 

W. 

67  58  58 

2364 

69  43  25 

2366 

71  27  48 

2369 

73  12    7 

8373 

Mars 

W. 

43  40    4 

2580 

45  19  27 

2582 

46  58  47 

2584 

48  38    4 

2586 

Fomalliaut 

W. 

40  52  31 

2737 

42  28  22 

2712 

44    4  46 

2691 

45  41  38 

2679 

Aldebarau 

E. 

58  13  47 

2367 

56  29  25 

2373 

54  45  11 

2378 

53    1    5 

2384 

Pollux 

E. 

102    2  24 

2316 

100  16  48 

2319 

96  31  16 

2399 

96  45  49 

8325 

27 

Sun 

W. 

107  18  21 

266] 

108  55  26 

2686 

110  32  25 

2690 

112    9  18 

2695 

a  Aquilw 

W. 

85  23  10 

3173 

86  49  51 

3174 

88  16  31 

3177 

89  43    8 

3181 

Satuni 

W. 

81  52  34 

2389 

83  36  25 

2393 

85  20  10 

2396 

87    3  50 

2401 

Mars 

W. 

56  53  34 

2601 

58  32  28 

2605 

60  11  16 

2609 

61  49  59 

2612 

Fomalhaut 

W. 

53  51  10 

.     2612 

55  29  49 

2604 

57    8  38 

2599 

58  47  35 

2593 

Aldebarau 

E. 

44  22  55 

2421 

42  39  50 

2431 

40  56  59 

2441 

39  14  22 

2452 

Pollux 

E. 

87  59  44 

2342 

86  14  46 

2346 

84  29  54 

23S0 

82  45    8 

2354 

28 

Sun 

ViT. 

120  12    6 

2720 

121  48  19 

2796 

123  24  24 

2732 

125    0  22 

9738 

<x  Aquilffi 

W. 

96  54  33 

3220 

98  20  18 

3231 

99  45  50 

3245 

101  11    6 

3261 

Saturu 

W. 

95  40  40 

2422 

9f  23  43 

2427 

99    6  39 

2432 

100  49  28 

2437 

Mnrs 

W. 

70    2  15 

2633 

71  40  25 

2638 

73  18  28 

2643 

74  56  25 

2648 

Fomalhaut 

W. 

67    3  42 

2581 

68  43    3 

2580 

70  22  25 

2581 

72    1  46 

2583 

a  Pegnsi 

W. 

49  12  19 

3055 

50  41  24 

3026 

52  11    4 

3001 

53  41  15 

2978 

AldebaiTiU 

E. 

30  45  51 

2530 

29    5  20 

2553 

27  25  20 

2578 

25  45  56 

2610 

Pollux 

E. 

74    2  46 

2376 

72  18  37 

2380 

70  34  34 

2385 

68  50  38 

2390 

Regulus 

E. 

110  28  10 

8388 

108  44  18 

2383 

107    0  33 

9397 

105  16  54 

2401 

29 

Sun 

W. 

132  58    4 

2771 

134  33  10 

2778 

136    8    7 

2785 

137  42  55 

2792 

Saturu 

W. 

109  21  41 

2465 

111    3  43 

2471 

112  45  37 

2477 

114  27  22 

2483 

Mars 

W. 

83    4  23 

2675 

84  41  36 

2681 

86  18  41 

2687 

87  55  38 

2693 

Fomalhaut 

W. 

80  17  53 

2596 

81  56  54 

2600 

m  35  49 

9604 

85  14  38 

2610 

a  Pegasi 

W. 

61  18    8 

2904 

62  50  22 

2894 

64  22  48 

2887 

65  5§  24 

2881 

Pollux 

E. 

60  12  48 

2417 

58  29  37 

2423 

56  46  35 

2499 

55    3  42 

2435 

Regulus 

E. 

96  40  5^ 

2427 

94  57  26 

2433 

93  14  38 

2438 

91  31  58 

2445 

30 

Mai-s 

W. 

95  58  11 

2729 

*  97  34  13 

2735 

99  10    6 

2744 

100  45  48 

2751 

Fomalhaut 

W. 

93  26  45 

2642 

95    4  43 

2651 

96  42  29 

2659 

98  20    4 

2669 

a  Pegasi 

W. 

73  39  49 

2868 

75  12  49 

2869 

76  45  48 

S870 

78  18  45 

2873 

Pollux 

E. 

46  31  31 

2469 

44  49  34 

2476 

43    7  47 

2484 

41  26  11 

9492 

Regulus 

E. 

83    0  52 

2477 

81  19    7 

2485 

79  37  32 

2492 

77  56    8 

2499 

3] 

Mars 

W. 

108  41  37 

2794 

110  16  13 

2804 

111  50  m 

2813 

113  24  47 

2832 

Fouialhaut 

W. 

]0<)  24  41 

2723 

108     0  52 

2733 

109  36  48 

2746 

111  12  27 

2760 

i  Pegasi 

W. 

86    2  18 

2898 

87  34  39 

2905 

89    6  51 

2914 

90  38  52 

2924 

tt  Arietis 

W. 

42  55  23 

2684 

44  32  24 

2684 

46    9  25 

2685 

47  46  25 

2686 

!  Pollux 

E. 

aj    1    1 

2534 

31  20  35 

2543 

29  40  22 

2553 

28    0  23 

2564    1 

1    R.C|7lllll8 

E. 

(>)  31    VO 

2.-^40 

(17  51  in 

2549 

m  11  27 

2559 

64  31  35 

2567    j 
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™- 

W. 

Heridiu 
FiUHge. 

■s 

H^ 

"*™- 

ai^ 

¥^ll 

f 

M™. 

Iftm. 

lfo<m. 

JVWH. 

1 

}f«m. 

Wd™ 

IToim. 

JTRm. 

h   m      ■ 

T 

1 

21  40    1.37 

11  .BM 

-15  50  53.1 

2  55.3 

1 

23  5»5a.23 

*9M 

-  0  50    7.8 

+7T.89 

3 

5.8 

2 

81  44  39.53 

11JS5S 

15  25  38.4 

03.56 

2  56.0 

3 

23  56  50.31 

>.t99 

-  0  19    4.9 

77.61 

3 

5.9 

3 

91  40  1G.14 

11.4IU 

15    0    1.6 

64.50 

2  56.7 

3 

0    0  47.39 

>.sse 

t  0  Jl  57.8 

77.56 

3 

5.9 

4 

21  53  51.20 

u.tas 

14  34    -2.7 

66 .411 

2  57.3 

4 

0    4  43.47 

».ei7 

0  43  68.0 

77.49 

3 

5.8 

S 

21  56  24.71 

11. 3M 

14    7  43.4 

«■« 

2  57.9 

5 

0    8  38.57 

9.776 

1  13  66.7 

77.39 

3 

5.8 

6 

22    2  56.67 

11.300 

13  41     1.6 

67.ia 

3  58.5 

6 

0  12  32.71 

0.735 

1  44  62.6 

77JI6 

3 

5.8 

7 

28    7  27.12 

11. mr 

13  14    1.1 

67.09 

8  59.1 

7 

0  16  85.87 

9.695 

3  15  44.8 

77.09 

3 

5.7 

a 

28  1156.0e 

11.175 

13  46  41.7 

63.es 

8  59.6 

8 

0  80  18.07 

9.655 

3  46  32.8 

76.90 

3 

5.6 

9 

28  16  23.50 

11.113 

12  19    4.3 

69.43 

3    0.1 

9 

0  84    9.31 

9.615 

3  17  15.8 

76.88 

3 

5.5 

10 

22  80  49.47 

II.DH 

11  51    9.6 

79.13 

3    0.6 

10 

0  87  59.57 

9J!5 

3  47  53.2 

76.43 

3 

5.4 

It 

23  95  13.99 

io.Ma 

11  23  58.4 

70.80 

3    1.0 

11 

0  31  48.88 

9.535 

4  18  34.2 

3 

5.3 

13 

22  29  37.07 

io.wa 

10  54  31.5 

3    1.4 

18 

0  35  37.23 

9.494 

4  48  48.0 

7A.M 

3 

5:8 

13 

22  33  53.73 

10.8!3 

10  35  49.7 

79.04 

3    1.9 

13 

0  39  24.61 

9.454 

5  19    4. 

75.50 

3 

5.0 

14 

23  38  18.99 

10.815 

9  56  54.0 

79.81 

3    3.3 

14 

0  43  11.03 

5  49  11. S 

75.14 

3 

4.8 

1  ]& 

■»  43  37.86 

10.768 

9  87  44.9 

73.1S 

3    3.6 

15 

0  46  56.49 

6  19  10.8 

3 

4.6 

16 

38  46  55.3a 

19.™3 

8  58  23.3 

S3.«i 

3    3.9 

16 

0  50  40.99 

9.334 

6  49    0.0 

74J4 

3 

4.4 

1  " 

38  51  11.68 

ll).Me 

8  88  49.9 

74.19 

3    3.3 

17 

0  64  84.51 

9.993 

7  18  39.1 

73.91 

3 

4.3 

18 

38  55  86.49 

10.SW 

7  59    5.6 

74.58 

3    3.6 

18 

0  68    7.04 

7  48    7.3 

3 

4.0 

19 

38  59  40.14 

I0.M3 

7  29  10.5 

75.00 

3    3.9 

19 

1     1  48.57 

9.909 

8  IT  34.0 

79.96 

3 

3.8 

■■20 

33    3  58.54 

IDMI 

fj69    5.7 

75.38 

3    4.1 

80 

1    6  29.09 

9.ir 

8  46  28.5 

3 

3.6 

SI 

23    8    3.72 

10.441 

6  28  52.3 

75.74 

3    4.3 

21 

1    9    8.56 

e.ias 

9  15  20.3 

7i.ee 

3 

3.3 

« 

23  12  13.70 

ID.3H 

5  58  30.5 

7e.M 

3    4.6 

33 

1  18  46.98 

9  43  58.8 

3 

3.0 

83 

23  16  88.51 

ID.3U 

5  38   i.r 

78.35 

3    4.9 

33 

1  16  34.31 

10  12  23.3 

70.79 

3 

2.6 

at 

33  30  30.16 

10.995 

4  57  35.9 

70.69 

3    5.1 

34 

1  30    0.53 

8.985 

10  40  33.1 

3 

9.3 

25 

33  84  36.68 

10.MS 

4  86  44.2 

70.85 

3    5.3 

25 

1  83  35.58 

11    8  27.7 

89.45 

3 

1.9 

|36 

S3  88  43.10 

10.303 

3  55  57.4 

77.05 

3    5.4 

26 

1  37    9.44 

11  36    6.5 

3 

1.6 

87 

33  38  46.43 

10.150 

3  25    G.l 

77.99 

3    5.5 

27 

1  30  42.05 

8.839 

12    3  28.8 

68.07 

1.8 

38 

33  36  49.68 

10.113 

2  54  11.0 

77.38 

3    S.G 

28 

1  34  13.36 

12  30  34.0 

87.35 

3 

0.7 

89 

23  40  61.86 

ID.DtS 

2  23  13.0 

77.47 

3    5.7 

29 

1  37  43.33 

a.71 

13  57  31.3 

88.59 

3 

0.3 

30 

83  44  53.01 

10.096 

1  53  13.6 

77.55 

3    5.8 

30 

1  41  11.88 

13  23  50.0 

65.80 

S 

59.8 

31 

•■&  48  63.13 
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20    1  3:. 95 

0.M18 

20  57  59.2 

a.oc 

4    2.6 

20 

80  13  18.61 

l.LIO 

80  83  47.7 

3.39 

2  10.4 

21 

a)    1  51.76 

O.SX 

20  57    4.4 

fl-M 

3  59.0 

21 

30  13  45.47 

1.133 

20  22  26.0 

3.49 

2  18.9 

22 

20    2  11.87 

0.844 

20  56    8.6 

9.39 

3  55.4 

32 

20  14  12.49 

1.139 

20  21    3.5 

3.45 

2    9.5 

23 

20    2  32.27 

o.«« 

30  55  11.8 

3.30 

3  51.8 

23 

20  14  39.66 

1.136 

20  19  40.3 

3.48 

8    6.0 

24 

20    2  52.97 

o.eso 

30  54  14.0 

3.43 

3  48.3 

84 

30  15    6.98 

1.141 

20  18  10.4 

3.S1 

3    8.5 

25 

20    3  13.96 

O.B80 

30  53  15.3 

9.47 

3  44.7 

85 

30  15  34.44 

1.147 

20  16  51.8 

3.W 

159.0 

26 

20    3  35.33 

o.eo9 

30  52  15.6 

9.S1 

3  41.1 

26 

30  16    2.04 

1.153 

80  15  26.4 

3a: 

155.5 

27 

30    3  56.78 

0.9M 

30  51  14.9 

9.U 

3  37.5 

27 

30  16  29.78 

1.159 

80  14    0.3 

3.S0 

1  53.1 

28 

30    4  18.60 

o.Bia 

20  GO  13.3 

9.60 

3  33.9 

28 

20  IG  67.66 

LIS- 

80  13  33.C 

3.03 

14«.6 

29 

30    4  40.69 

o.gsd 

20  49  10.6 

9.62 

3  30.4 

29 

20  17  25.C6 

1.109 

80  11    C.8 

3.00 

1  45.1 

30 

30    5    3.05 

0.S37 

20  48    7.0 

a.eT 

3  20.8 

30 

20  17  53.77 

1.174 

30    9  38.1 

3.08 

1  41.7 

31 

20    5  25.66 

0.917 

30  47    8.5 

9.71 

3  3.1.3 

31 

30  18  31.99 

20    8    9.4 

3.71 

1  38.2 

32 

20    5  4B.5t^ 

+0.9M 

-30  45  57.0 

9.75 

3  19.7 

38 

30  18  50.32' 

+1.183 
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Greenwich 
Mean  Noon. 

X. 

Y. 

X. 

J   Groenwi€b 
'  Mean  Koon. 

X. 

Y. 

C 

Jan.  1 

d 
1 

+.1913950 

-.8847479 

-.3839101 

Mar.  1 

d 
60 

+.9376052 

-.2958171 

-.1283653 

2 

2 

.2085294 

.8814838 

.3824941 

2 

61 

.943:)406 

.2807924 

.1218453 

3 

3 

.2255973 

.8779446 

.3809587 

3 

62 

.9487883 

.2656833 

.1152885 

4 

4 

.2425933 

.8741316 

.3793043 

4 

63 

.9539460 

.2504946 

.1086971 

5 

5 

.2595120 

.8700463 

.3775315 

5 

64 

.9588152 

.2352302 

.1020732 

6 

6 

+.2763481 

-.8656903 

-.3756410 

6 

65 

+.9633924 

-.2198979 

-.0954190 

7 

7 

.2930965 

.8610653 

.3736336 

7 

66 

.9676778 

.2044994 

.0887366 

8 

8 

.3097526 

.8561733 

.3715103 

8 

67 

.9716708 

.i&imm 

.0820261 

9 

9 

.3263113 

.8510159 

.3692718 

9 

68 

.9753708 

.1735262 

.0752956 

10 

10 

.3427675 

.8455948 

.3669189 

10 

69 

.9787774 

.1579609 

.0685411 

11 

11 

+.3591164 

-.8399118 

-.3644524 

11 

70 

+.9818900 

-.1423491 

-.0617666 

12 

12 

.3753537 

.833<)691 

.3618732 

12 

71 

.9846080 

.1266951 

.0549740 

13 

13 

.3914744 

.8277686 

.3591822 

13 

72 

.987231 1 

.1110036 

.0481651 

14 

14 

.4074737 

.8213119 

.3563804 

14 

73 

.9894589 

.0952790 

.0413421 

15 

15 

.4233471 

.8146009 

.3534686 

15 

74 

.9913910 

.0795256 

.034506^  , 

16 

16 

+.4390902 

-.8076377 

-.3504474 

16 

75 

+.9930270 

-.0637479 

-.0276612 

17 

17 

.4546983 

.8004245 

.3473177 

17 

76 

.9943665 

.0479503 

.0208068 

18 

18 

.4701666 

.7929631 

.3440803 

18 

77 

.9954093 

.0321373 

.0139457 

19 

19 

.4854905 

.7852553 

.3407361 

19 

78 

.9961549 

.0163135 

.0070802 

20 

20 

.5006653 

.7773033 

.3372859 

20 

79 

.9966030 

-.0004834 

-.0002120  . 

21 

21 

+.5156863 

-.7691093 

-.3337308 

21 

80 

+.9967533 

+.0153483 

+.0066571  I 

22 

22 

.5305488 

.7606757 

3300719 

22 

81 

.9966059 

.0311767 

.0135250 

23 

23 

.5452477 

.7520051 

.3263102 

23 

82 

.i)961608 

.0469969 

.0203895 

24 

24 

.5597781 

.7431001 

.3224470 

24 

83 

.9954180 

.0628044 

.02r2486 

25 

25 

J>741354 

.733!)633 

.3184833 

25 

84 

.9943775 

.0785944 

.0341002 

26 

26 

+.5883147 

-.7245976 

-.3144202 

26 

85 

+.9930394 

+.0943620 

+.0409423 

27 

27 

.6023114 

.7150061 

.3102588 

27 

86 

.9914048 

.1101019 

.0477723 

28 

28 

.6161211 

.7051920 

.3060006 

28 

87 

.9894740 

.1258091 

.a'>45885 

29 

29 

.6297392 

.6951585 

.3016471 

29 

88 

.9872477 

.1414786 

.0613886 

30 

30 

.6431612 

.6849090 

.2971998 

30 

69 

.9847270 

.1571056 

.0681702 

31 

31 

+.6563828 

-.6744470 

-.2926602 

31 

90 

+.9819129 

+.1726853 

+  074JW12 

Feb.  1 

32 

.6693997 

.6637763 

.2880299 

April  1 

91 

.9788069 

.1882128 

.0816695 

2 

33 

.6822080 

.6529006 

.2833103 

2 

92 

.9754104 

.2336833 

.0883832 

3 

34 

.6948040 

.6418237 

.2785032 

3 

93 

.9717252 

.21i)092] 

.0950702 

4 

35 

.7071843 

.6305495 

.2736105 

4 

94 

.9677528 

.2344347 

.1017286 

5 

36 

+.7193453 

-.6190817 

-.2686337 

5 

95 

+.9634949 

+.2497068 

+.1083561 

6 

37 

.7312835 

.6074240 

iJ635745 

6 

96 

.9589534 

.2649042 

.1149509 

7 

38 

.7429957 

.5955803 

.2584347 

7 

97 

.9541304 

.2800222 

.1215112  ; 

8 

39 

.7544788 

.5835545 

.2532160 

8 

98 

.9490280 

.295056!J 

.1280351 

9 

40 

.7657296 

.5713504 

i2479200 

9 

99 

.9436478 

.3100040 

.1345207  1 

10 

41 

+.7767450 

-.5589719 

-.2425486 

10 

100 

+.9379917 

+.3248599 

+.1409666 

11 

42 

.7875224 

.5464230 

.2371030 

11 

101 

.9320620 

.3396205 

.1473712 

12 

43 

.7980587 

.5337074 

.2315854 

12 

102 

.9258605 

.3542817 

.1537328 

13 

44 

.8083512 

.5208288 

.2259972 

13 

103 

.9193890 

.3688395 

.1600494 

14 

45 

.8183972 

.5077909 

.2203399 

14 

104 

.9126495 

.3832901 

.1663192  , 

15 

46 

+.8281937 

-.4945971 

-.2146152 

15 

105 

+.9056440 

+.3976296 

+.1725408 

16 

47 

.8377377 

.4812511 

.2088246 

16 

106 

.8983745 

.411^541 

.1787125 

17 

48 

.8470268 

.4677568 

.2029698 

17 

107 

.8908428 

.4259599 

.1848327 

18 

49 

.8560578 

.4541185 

.1970526 

18 

108 

.8830511 

.4399430 

.1908996  , 

19 

50 

.8648278 

.4403404 

.1910747 

19 

109 

.8750015 

.4537992 

.1969115 

20 

51 

+.8733341 

-.4264266 

-.1850380 

20 

110 

+.8666962 

+.4675246 

+J3028668 

21 

52 

.8815741 

.4123812 

.1789442 

21 

111 

.8581376 

4811149 

.2087639 

22 

53 

.8895451 

.3982086 

.1727950 

22 

112 

.8493282 

.4945658 

iil46008 

23 

54 

.8972445 

.3839130 

.1665922 

23 

113 

.8402705 

.5078736 

.2233756 

24 

55 

.9046698 

.3694989 

.1603380 

24 

114 

.8309672 

.5210342 

.2260866 

25 

56 

+.9118185 

-.3549710 

-.1540343 

25 

115 

+.8214213 

+.5340434 

+.2317320 

26 

57 

.9186884 

.3403340 

.1476830 

26 

116 

.8116358 

.5468973 

.2373100 

27 

58 

.9252774 

.3255928 

.1412863 

27 

117 

.8016135 

.5595920 

.2428190 

28 

59 

.9315836 

.3107522 

.1348463 

28 

118 

.7913576 

.5721237 

.2482573 

29 

60 

+.9376052 

-.2958171 

-.1283653 

29 

119 

.7808716 

.5844887 

.2536235 

■ 

30 

120 

+.7701592 

+.5966834 

+i2589l59  ! 

31 

121 

+.7592238 

+.6:)87045 

+.2641329  ' 

J 
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Greenwich 

X. 

Y. 

B. 

Greenwich 

•MW 

Mean  Noon. 

Mean  Noon. 

Y. 

K. 

Mar  1 

d 

121 

+.7592238 

+.6087045 

+.2641329 

July  1 

d 
182 

-.1703725 

+.9195474 

+.3990142 

2 

122 

.7480693 

.6205485 

.2692729 

S 

183 

.1870264 

,9168160 

.3978287 

3 

123 

.7366995 

.6322122 

.2743344 

3 

184 

.2036262 

.9138268 

.396531 1 

4 

124 

.7251180 

.6436923 

.2793160 

4 

185 

i220]673 

.9105808 

.3951221 

5 

125 

.7133288 

.6549857 

.2842165 

5 

186 

.2366450 

.9070794 

.3936019 

6 

126 

+.7013357 

+.6660897 

+.2890347 

6 

187 

-.2530550 

+.9033237 

+.3919714 

7 

127 

.6891425 

.6770017 

.2937693 

7 

188 

J^93932 

.8993148 

.3902313 

8 

128 

.6767530 

.6877191 

i2984192 

8 

189 

J3856550 

.8950540 

.3883820 

9 

129 

.6641708 

.6982392 

.3029834 

9 

IIM) 

.3018360 

.8905426 

.3864240 

10 

130 

.6513994 

.7085593 

.3074609 

10 

191 

.3179323 

.8857818 

.3843579 

11 

131 

+.6384424 

+.7186768 

+.3118505 

11 

192 

-.3339397 

+.8807729 

+.3821843 

12 

132 

.6253034 

.7285893 

.3161512 

12 

193 

.3498540 

.8755171 

.3799038 

13 

133 

.6119816 

.7382943 

.3203617 

13 

194 

.3656709 

.8700156 

.3775169 

14 

134 

.5984941 

.7477893 

.3244814 

14 

195 

.3813863 

.8642696 

.3750239 

15 

135 

.5848311 

.7570720 

.3285087 

15 

196 

.3969959 

i^2802 

.3724254 

16 

136 

+.5710006 

+.7661397 

+.3324427 

16 

197 

-.4124954 

+.8520488 

+.3697220 

17 

137 

.5570062 

.7749899 

.3362824 

17 

198 

.4278801 

.8455767 

.3669113 

18 

138 

.5428517 

.7836198 

.3400269 

18 

199 

.4431542 

.8388655 

.3640030 

19 

139 

.5285413 

.7920267 

.3436748 

19 

200 

.4582866 

.8319168 

.3609887 

20 

140 

.5140789 

.8002084 

.3472251 

20 

201 

.4732996 

.8247325 

.3578721 

21 

141 

+.4994682 

+.8081622 

+.J506767 

21 

202 

-.4881797 

+.8173141 

+.3546538 

22 

142 

.4847134 

.8158858 

.3540287 

22 

203 

.5029224 

.8096635 

.3513345 

23 

143 

.4698190 

.8233768 

.3572799 

23 

204 

.5175233 

.8017827 

.3479153. 

24 

144 

.4547892 

.8306329 

.36042J)1 

24 

205 

.5319778 

.7936740 

.3443971 

25 

145 

.4396288 

.8376518 

.3634753 

25 

206 

.5462809 

.7853398 

.3407810 

26 

146 

+.4243423 

+.8444313 

+.3664177 

26 

207 

-i)604285 

+.7767825 

+.3370680 

27 

147 

.4089345 

.8509695 

.3692555 

27 

208 

.5744165 

.7680048 

.3332592 

28 

148 

.3934104 

.8572646 

.3719877 

28 

209 

.5882407 

.7590095 

.3293558 

29 

149 

.3777748 

.8633150 

.3746135 

29 

210 

.6018969 

.7497993 

.325351K) 

30 

150 

.3620322 

.8691190 

.3771322 

30 

211 

.6153810 

.7403771 

.3212701 

31 

151 

+.3461873 

+.8746751 

+.3795432 

31 

212 

-.6286892 

+.7307459 

+.3170903 

June  1 

152 

.3302451 

.8799819 

.3818460 

Aug.  1 

213 

.6418178 

.7209086 

.3128209 

2 

153 

.3142105 

.8850383 

.3840400 

2 

214 

.6547633 

.7108681 

.3084633 

3 

154 

.2980884 

.8898434 

.3861248 

3 

215 

.667522;^ 

.7006272 

.3040189 

4 

155 

J2818837 

.8943963 

.3881001 

4 

216 

.6800916 

.6901890 

.2994890 

5 

156 

+.2656009 

+.8986960 

+.3899654 

5 

217 

-.6924681 

+.6795565 

+.2948749 

6 

157 

.2492445 

.9027418 

.3917205 

.6 

218 

.7046483 

.6687328 

.2901778 

7 

158 

.2328188 

.9065330 

.3933651 

7 

219 

.7166291 

.6577207 

.2853990 

8 

159 

.2163283 

.9100689 

.3948989 

8 

220 

.7284075 

.6465229 

.2805399 

9 

160 

.1997774 

.9133488 

.3963214 

9 

221 

.7399798 

.6^1424 

.2756018 

10 

161 

+.1831707 

+.9163719 

+.3976325 

10 

222 

-.7513428 

+.6235820 

+.2705858 

11 

162 

.1665125 

.9191375 

.3988318 

11 

223 

.7624935 

.6118446 

.2654931 

12 

163 

.1498072 

.9216449 

.3999192 

12 

224 

.7734288 

.5999330 

.2603249 

13 

164 

.1330592 

.9238935 

.4008946 

13 

225 

.7841454 

.5878502 

.2550825 

14 

165 

.1162730 

.9258825 

.4017575 

14 

226 

.7946401 

.5755992 

J2497673 

15 

166 

+.0994530 

+i)276114 

+.4025076 

15 

227 

-.8049097 

+.5631832 

+.2443805 

16 

167 

.0826037 

.92.90795 

.4031447 

16 

228 

.8149507 

.5506055 

.2389235 

17 

168 

.0657294 

.9302861 

.4036685 

17 

229 

.8247598 

.5378696 

.2333977 

18 

169 

.0488349 

.9312305 

.4040786 

18 

230 

.8343340 

.5249788 

.2278047 

19 

170 

.0319251 

.9319121 

.4043749 

19 

231 

.8436697 

.5119366 

.2221459 

20 

171 

+.0150050 

+.9323305 

+.4045571 

20 

232 

-.8527637 

+.4987467 

+.2164228 

21 

172 

-.0019208 

.9324853 

.4046250 

21 

233 

.8616131 

.4854127 

.2106370 

22 

173 

.0188473 

.9323763 

.40457^5 

22 

234 

.8702150 

.4719386 

.2047903 

23 

174 

.0357694 

.9320034 

.4044175 

23 

235 

.8785663 

.4583282 

.1988843 

24 

175 

.0526819 

.9313665 

.4041419 

24 

236 

.8866643 

.4445858 

.1929208 

25 

176 

-.0695799 

+.9304656 

+.4037516 

25 

237 

-.8945065 

+.4307156 

+.1869018 

26 

177 

.0864580 

.9293012 

.4032467 

26 

238 

.9020903 

.4167217 

.1808291 

27 

178 

.1033110 

.9278738 

.4026275 

27 

239 

.9094134 

.4026084 

.1747045 

28 

179 

.1201338 

.9261840 

.4018943 

28 

240 

.9164736 

.3883801 

.1685298 

29 

180 

.1369215 

.9242324 

.4010474 

29 

241 

.9232689 

.3740411 

.1623070 

30 

181 

-.1536693 

+.9220199 

+.4000873 

30 

242 

-.9297974 

+.3595956 

+.1560380 

31 

182 

-.1703725 

+.9195474 

+.3990142 

31 

243 

-.9360572 

+.3450478 

+.1497248 
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Greenwich 
Mean  Noon. 

X. 

Y. 

Z. 

Greenwich 
Moan  Noon. 

X. 

Y. 

K. 

Sept.  1 

d 
244 

-  .9420470 

+.3304022 

+.1433691 

Nov.  1 

d 
305 

-.7688891 

-.5746628 

-.2493650 

2 

245 

.9477653 

.3156626 

.1369727 

2 

306 

.7576232 

.5867567 

.2546125 

3 

246 

.9532105 

.3008333 

.1305375 

3 

307 

.7461288 

.5986726 

5597827 

4 

247 

.9583811 

J3859184 

.1240652 

4 

308 

.7344091 

.6104071 

.2648739 

5 

248 

.9632757 

5709218 

.1175578 

5 

309 

.7224676 

.6219568 

5698847 

6 

249 

-  .9678929 

+.2558475 

+.1110170 

6 

310 

-.7103076 

-.6333181 

-.2748141 

7 

250 

9722313 

.2406996 

.1044444 

7 

311 

.6979323 

.6444878 

.2796607 

8 

251 

.9762895 

.2254823 

.0978417 

8 

312 

.6853448 

.6554626 

.2844229 

.   9 

252 

.9800661 

.2101998 

.0912107 

9 

313 

.6725483 

.6662391 

.2890984 

10 

253 

.9835597 

.1948559 

.0845532 

10 

314 

.6595462 

.6768140 

.2936863 

11 

254 

-  .9867691 

+.1794545 

+.0778708 

11 

315 

-.6463418 

-.6871832 

-5981 8?»5 

12 

255 

.9896931 

.1639998 

.0711654 

12 

316 

.6329388 

.6973436 

.3025946 

13 

256 

.9923302 

.1484962 

.0644385 

13 

317 

.6193410 

.7072918 

.3069119 

14 

257 

.9946790 

.1329479 

.0576922 

14 

318 

.6055523 

.7170243 

.3111354 

15 

258 

.9967382 

.1173595 

.0509283 

15 

319 

.5915766 

.7265375 

.3152636 

16 

259 

-  .9985065 

+.1017355 

+.0441489 

16 

320 

-.5774183 

-.7358281 

-.3192953 

17 

260 

.9999828 

.0860805 

.0373559 

17 

321 

.5630815 

.7448927 

.3232294 

18 

261 

1.0011660 

.0703992 

.0305514 

18 

322 

.5485704 

.7537280 

.3270642 

19 

262 

1.0020553 

.0546962 

.0237374 

19 

323 

.5338896 

.7623309 

.3307980 

20 

263 

1.0026501 

.0389765 

.0169161 

20 

324 

.5190437 

.7706987 

.3344297 

21 

264 

-1.0029498 

+.0232452 

+.0100895 

21 

325 

-.5040378 

-.7788285 

-.3379579 

22 

265 

1.0029539 

+.0075071 

+.0032597 

22 

326 

.4888767 

.7867176 

.3413815 

23 

266 

1.0026622 

-.0082331 

-.0035711 

23 

327 

.4735651 

.7943633 

.3446993 

24 

267 

1.0020746 

.0239703 

.0104008 

24 

328 

.4581080 

.8017630 

.3479103  , 

25 

268 

1.0011915 

.0396998 

.0172271 

25 

329 

.4425107 

.8089144 

.3510135 

26 

269 

-1.0000130 

-.0554167 

-.0240478 

26 

330 

-.4267781 

-.8158155 

-.3540080 

27 

270 

.9985392 

.0711161 

.0308608 

27 

331 

.4109152 

.8224641 

.3568929 

28 

271 

.9967708 

.0867930 

.0376639 

28 

332 

.3949270 

.8288584 

.3596672 

29 

272 

.9947084 

.1024428 

.0444552 

29 

333 

.3788187 

.8349968 

.3623302  , 

30 

273 

.9923529 

.1180608 

.0512326 

30 

334 

.3625952 

.8408776 

.3648812 

Oct.  1 

274 

-  .9897050 

-.1336425 

-.0579942 

Dec.  1 

335 

-.3462612 

-.8464991 

-.3673198 

2 

275 

.9867655 

.1491837 

.0647381 

2 

336 

.3298214 

.8518598 

.3696452 

3 

276 

.9835352 

.1646798 

.0714623 

3 

337 

.3132808 

.8569581 

.3718568 

4 

277 

.9800152 

.1801266 

.0781650 

4 

338 

.2966444 

.8617924 

.3739540 

.   5 

278 

.9762065 

.1955197 

.0848443 

5 

339 

.2799167 

.8663613 

.3759361 

6 

279 

-  .9721098 

-.2108548 

-.0914982 

6 

340 

-.2631025 

-.8706633 

-.3778024 

7 

280 

.9677260 

.2261277 

.0981247 

7 

341 

.2462065 

.8746971 

.3795523  ' 

8 

281 

.9630562 

.2413340 

.1047223 

8 

342 

.2292334 

.8784612 

.3811853  ' 

9 

282 

.9581015 

.2564693 

.1112893 

9 

343 

.2121883 

.8819541 

.3827009 

10 

283 

.9528627 

.2715294 

.1178238 

10 

344 

.1950762 

.8851754 

.3840985 

11 

284 

-  .9473406 

-.2865103 

-.1243239 

11 

345 

-.1779024 

-.8881212 

-.3853774 

12 

285 

.9415362 

.3014074 

.1307876 

12 

346 

.1606720 

.8907928 

.3865369 

13 

286 

.9354508 

.3162160 

.1372130 

13 

347 

.1433901 

.8931879 

.3875766 

14 

287 

.9290858 

.3309314 

.1435981 

14 

348 

.1260621 

.8953053 

.3884960 

15 

288 

.9224423 

.3455488 

.1499409 

15 

349 

.1086934 

.8971440 

.3892946 

16 

289 

-  .9155216 

-.3600636 

-.1562394 

16 

350 

-.0912897 

-.8987031 

-.3899719 

17 

290 

.9083254 

.3744714 

.1624916 

17 

351 

.0738565 

.8999820 

.3905275 

18 

291 

.9008555 

.3887677 

.1686954 

18 

352 

.0563995 

.9009799 

.3909611 

19 

292 

.8931137 

.4029478 

.1748490 

19 

353 

.0389244 

.9016963 

.3912725 

20 

293 

.8851021 

.4170068 

.1809503 

20 

354 

.0214373 

.9021308 

.3914615 

21 

294 

-  .8768230 

-.4309402 

-.1869972 

21 

355 

-.0039440 

-.9022a32 

-.3915281 

22 

295 

.8682791 

.4447433 

.1929875 

22 

356 

+.0135501 

.9021537 

.3914723 

23 

296 

.8594729 

.4584117 

.1989193 

23 

357 

.0310391 

.9017426 

.3912940 

24 

297 

.8504070 

.4719410 

.2047907 

24 

358 

.0485172 

.9010503 

.3909934 

25 

298 

.8410841 

.4853268 

.2105996 

25 

359 

.0659787 

.9000771 

.3905706 

26 

299 

-  .8315071 

-.4965645 

-.2163443 

26 

360 

+.0834180 

-.8988235 

-.3900269 

27 

300 

.8216792 

.5116500 

.2220230 

27 

361 

.1008297 

.8972902 

.3893631  , 

28 

301 

.8116036 

.5245793 

.2276338 

28 

362 

.1182085 

.8954779 

.3885731 

29 

302 

.8012836 

.5373489 

.2331750 

29 

363 

.1355489 

.8933873 

.3876653  i 

30 

303 

.7907224 

.5499552 

.2386450 

30 

364 

.1528457 

.8910195 

.3866373  . 

1 

31 

304 

-  .7799232 

-.5623944 

-.2440422 

31 

365 

+.1700938 

-.8883759 

-.3854895  , 

32 

305 

-  .7688891 

-.5746628 

-.2493650 

32 

366 

+.1872883 

-.8854575 

-.3842225 

JIIOO]^'8  LONGITUDE,  &c.,  1873.    <i45 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

True  Longitade. 

Latitade. 

Tine  Longitade. 

Latitude. 

Trne  Longitude. 

LaUtade. 

1.0 

312  24  5L6 

^i  50  2^'.5 

5  42  197 

-4  d  49.7 

14  i  ill 

—3°  2d  39!o 

1.5 

319  54  32.8 

5  2  2.9 

12  50  42.9 

3  43  12.9 

21  17  12.6 

2  57  20.6 

2.0 

327  21  14.1 

5  8  25.3 

19  51  49.6 

3  16  34.6 

28  23  56.7 

2  25  41.7 

2.5 

334  43  59.7 

5  9  36.3 

26  46  39.0 

2  47  28.7 

35  23  11.7 

1  52  20.7 

3.0 

342  2  3.9 

5  5  43.6 

33  32  21.0 

2  16  28.4 

42  14  55.1 

1  17  54.2 

3.5 

349  14  52.6 

4  57  1.2 

40  12  14.0 

1  44  5.4 

48  69  16.7 

0  42  56.3 

4.0 

356  22  1.9 

4  43  48.8 

46  46  43.0 

1  10  49.4 

65  36  31.4 

—0  7  58.0 

4.5 

3  23  19.2 

4  26  29.6 

53  13  17.8 

0  37  8.2 

62  7  7.6 

+0  26  32.8 

5.0 

10  18  41.2 

4  5  29.2 

69  36  30.9 

—0  3  27.1 

68  31  34.9 

1  0  11.7 

6.5 

17  8  12.7 

3  41  16.4 

68  52  56.6 

+0  29  60.3 

74  50  27.9 

1  32  37.1 

6.0 

23  52  5.3 

3  14  16.2 

72  6  9.3 

1  2  22.6 

81  4  23.2 

2  3  30.1 

6.5 

30  30  35.9 

2  46  0.0 

78  16  42.8 

1  33  50.0 

87  13  58.5 

2  32  34.2 

7.0 

37  4  4.7 

2  13  54.8 

84  22  9.9 

2  3  54.5 

93  19  61.8 

2  59  34.8 

7.5 

43  32  54.1 

1  41  28.2 

90  26  0.9 

2  32  19.2 

99  22  40.3 

3  24  19.3 

8.0 

49  57  28.0 

1  8  6.5 

96  27  44.0 

2  58  48.8 

105  22  59.6 

3  46  363 

8.5 

56  18  10.5 

0  34  15.6 

102  27  44.5 

3  23  9.1 

111  21  23.5 

4  6  15.7 

9.0 

62  35  24.9 

—0  0  19.7 

108  26  25.2 

3  46  7.2 

117  18  23.1 

4  23  8.5 

9.5 

68  49  33.2 

+0  33  17.4 

114  24  6.4 

4  4  31.3 

123  14  26.9 

4  37  6.9 

10.0 

75  0  56.2 

1  6  13.6 

120  21  4.1 

4  21  11.0 

129  10  0.7 

4  48  4.1 

10.5 

81  9  52.9 

1  38  7.5 

126  17  34.3 

4  34  67.2 

135  6  27.8 

4  55  54.2 

11.0 

87  16  40.0 

2  8  39.6 

132  13  49.2 

4  45  42.3 

141  1  8.4 

5  0  32.5 

11.5 

93  21  32.1 

2  37  30.8 

138  9  69.8 

4  63  20.0 

146  57  19.3 

6  1  56.7 

12.0 

99  24  42.4 

3    4  2iJ2 

144  6  16.1 

4  67  45.9 

152  54  15.3 

5  0  2.0 

12.5 

105  26  22.3 

3  29  4.3 

150  2  471 

4  68  66.9 

158  52  9.1 

4  54  50.7 

13.0 

111  26  42.2 

3  51  17.0 

156  69  42.0 

4  56  62.0 

164  51  11.7 

4  46  23.3 

13.5 

117  25  52.1 

4  10  60.0 

161  67  10.1 

4  51  31.6 

170  51  32.5 

4  34  42.9 

14.0 

123  24  12 

4  27  32.8 

167  65  21.6 

4  42  57.9 

176  53  20.0 

4  19  64.4 

14.5 

129  21  19.2 

4  41  16.6 

173  64  28.0 

4  31  14.8 

182  56  42Si 

4  2  4.8 

15.0 

135  17  56.7 

4  51  54.6 

179  64  42.6 

4  16  27.9 

189  1  471 

3  41  23.0 

15.5 

141  14  5.2 

4  69  21.1 

185  56  21.0 

3  58  44.3 

195  8  43.1 

3  18  0.1 

16.0 

147  9  57.5 

6  3  32.8 

191  59  41.2 

3  38  12.6 

201  17  39.8 

2  52  8.9 

16.5 

153  5  49.7 

6  4  27.6 

198  5  3.5 

3  15  3.1 

207  28  47.9 

2  24  4.3 

17.0 

159  1  58.1 

6  2  6.0 

204  12  61.3 

2  49  27.3 

213  42  20.1 

1  54  3.1 

17.5 

164  58  42.3 

4  56  25.6 

210  23  30.2 

2  21  38.6 

219  58  30.8 

1  22  23.7 

18.0 

170  56  24.7 

4  47  31.4 

216  37  28.1 

1  51  51.8 

226  17  36.4 

0  49  26.2 

18.5 

176  55  30.6 

4  35  25.9 

222  56  14.7 

1  20  23.6 

232  39  54.9 

+0  16  32.6 

19.0 

182  56  27.0 

4  20  13.5 

229  17  21.1 

0  47  32.4 

239  6  46.9 

—0  18  53.8 

19.5 

188  59  44.3 

4  1  69.8 

236  44  19.0 

+0  13  38.9 

245  35  30.0 

0  63  28.0 

20.0 

195  5  54.3 

3  40  61.7 

242  16  39.5 

—0  20  53.9 

252  9  28.3 

1  27  43.6 

20.5 

201  15  31.0 

3  16  67.6 

248  54  51.7 

0  56  40.6 

258  48  1.6 

2  1  12.9 

21.0 

207  29  9.6 

2  60  27.5 

256  39  22.4 

1  30  13.1 

265  31  29.2 

2  33  26.7 

21.5 

213  47  26.1 

2  21  33.4 

262  30  33.3 

2  4  0.9 

272  20  7.9 

3  3  56.0 

22.0 

220  10  56.0 

1  50  29.5 

269  28  39.2 

2  36  30.9 

279  14  10.5 

3  32  7.1 

22.5 

226  40  13.0 

1  17  32.6 

276  33  46.6 

3  7  7.9 

286  13  44.4 

3  57  31.9 

23.0 

233  15  48.8 

0  43  2.8 

283  45  46.8 

3  36  15.2 

293  18  49.4 

4  19  38.8 

23.5 

239  58  11.1 

+0  7  23.4 

291  4  24.9 

4  0  16.2 

300  "29  17.6 

4  37  58.7 

24.0 

246  47  41.3 

—0  28  58.2 

298  29  7.8 

4  21  35.1 

307  44  51.0 

4  52  4.5 

24.5 

253  44  32.9 

1  5  30.9 

306  59  9.4 

4  38  38.9 

315  5  1.0 

5  1  32.8 

25.0 

260  48  49.9 

1  41  59.9 

313  33  30.0 

4  50  59.6 

322  29  8.0 

5  6  6.4 

25.5 

268  0  24.6 

2  16  46.6 

321  10  67.7 

4  58  16.1 

329  56  21.7 

5  5  29.9 

26.0 

275  18  56.0 

2  50  10.0 

328  50  11.3 

5  0  11.7 

337  25  43.3 

4  59  41.4 

26.5 

282  43  49.0 

3  21  7.9 

336  29  43.6 

4  56  44.9 

344  56  6.6 

4  48  43.0 

27.0 

290  14  14.4 

3  48  58.3 

344  8  6.2 

4  47  59.7 

362  26  21.1 

4  32  46iS 

27.5 

297  49  9.3 

4  13  1.8 

361  43  52.8 

4  34  10.5 

359  56  16.1 

4  12  10.6 

28.0 

306  27  19.3 

4  32  43.2 

359  16  44.0 

4  15  40.1 

7  21  38.0 

3  47  23.1 

28.5 

313  7  21.4 

4  47  33.9 

6  42  30.2 

3  52  58.1 

14  44  24.7 

3  18  56.8 

29.0 

320  47  47.1 

4  57  13.6 

14  3  14.1 

3  26  39.0 

22  2  37.5 

2  47  29.0 

29.5 

328  27  7.1 

5  1  31.5 

21  17  12.6 

2  57  20.6 

29  15  27.7 

2  13  '39.8 

30.0 

336  3  55.1 

5  0  26.0 

28  23  56.7 

2  25  41.7 

36  22  17.7 

1  38  9.9 

30.5 

343  36  52.3 

4  54  6.6 

35  23  11.7 

1  52  20.7 

43  22  40.7 

1  1  39.6 

31.0 

351  4  50.4 

4  42  46.2 

42  14  55.1 

1  17  54.2 

50  16  21.4 

—0  24  46.5 

31^ 

358  26  53i8 

—4  26  51.4 

48  59  15.7 

—0  42  56.3 

57  3  15.1 

+0  11  54.1 

<»46    MOON'S  LONGITUDE,  &c.,  1878. 


FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

APRIL. 

MAY. 

JUNE. 

Trae  Longitade. 

Latitude. 

Trae  Tiongitade. 

Latitude. 

Trae  Longitade. 

Latitude. 

1.0 
1.5 
2.0 
2.5 
3.0 

O        1         II 

63  43  25.9 
70  17  7.4 
76  44  39.3 
83  6  27.3 
89  23  1.3 

O         1         II 

+0  47  50.7 
1  22  35.8 

1  55  45.7 

2  27  0.1 
2  56  2.2 

O        1          II 

97  17  30.4 
103  30  54.3 
109  40  17.6 
115  46  9.9 
121  49  2.8 

+3  3b'  3d'.6 
4  0  13.1 
4  20  53.0 
4  38  23.1 
4  52  38.2 

Oil! 

141  42  36.8 
147  40  5.3 
153  36  46.8 
159  33  15.3 
165  30  5.3 

+5°  14  56'.2 
5  14  32.0 
5  10  45.5 
5  3  39.3 
4  53  17.4 

3.5 
4.0 
4.5 
5.0 
5.5 

95  34  54.4 
101  42  42.0 
107  47  0.5 
113  48  26.7 
119  47  36.8 

3  22  37.9 

3  46  35.7 

4  7  46.0 
4  26  0.9 
4  41  13.8 

127  49  29.3 
133  48  3.9 
139  45  21.4 
145  41  56.5 
151  38  23.5 

5  3  34.7 
5  11  10.0 
5  15  22.7 
5  16  12.3 
5  13  39.0 

171  27  52.0 
177  27  10.7 
183  28  36i2 
189  32  42.1 
195  40  0.6 

4  39  44.1 
4  23  4.8 
4  3  26.0 
3  40  55i2 
3  15  41.8 

6.0 
6.5 
7.0 
7.5 
8.0 

125  45  6.4 
131  41  30.2 
137  37  20.7 
143  33  8.0 
149  29  19.7 

4  53  19.3 

5  2  13.1 
5  7  51.4 
5  10  11.7 
5  9  12.4 

157  35  15.8 
163  33  5.6 
169  32  23.4 
175  33  37.6 
181  37  14.6 

5  7  43.9 
4  58  28.8 
.  4  45  56.8 
4  30  12.0 
4  11  20.0 

201  51  1.9 
208  6  13.5 
214  25  59.4 
220  50  39.5 
227  20  29.0 

2  47  56.8 
2  17  53.7 
1  45  48.2 
1  11  59.3 
0  36  48.6 

8.5 

9.0 

9.5 

10.0 

10.5 

155  26  21.4 
161  24  36.2 
167  24  24.0 
172  tie  2.4 
179  29  46.4 

5  4  52.7 
4  57  13.1 
4  46  15.8 
4  32  4.2 
4  14  43.8 

187  43  38.0 
193  53  8.8 
200  6  4.0 
206  22  38.7 
212  43  3.8 

3  49  28.1 
3  24  45.9 
2  57  25.0 
2  27  39.6 
1  55  46.8 

233  55  38.0 
240  36  9.5 
247  22  0.8 
254  13  2.4 
261  8  57.6 

+0  0  41.4 

—0  35  54i2 

1  12  26.9 

1  48  23.1 

2  23  7.2 

11.0 
11.5 
12.0 
12.5 
13.0 

185  35  48.6 
191  44  19.2 
197  55  26.6 
204  9  17.4 
210  25  56.7 

3  54  22.0 
3  31  8.3 
3  5  14.7 
2  36  55.8 
2  6  28.4 

219  7  26.8 
225  35  51.0 
232  8  16.3 
238  44  39.7 
245  24  55.1 

1  22  6.3 

0  47  1.3 
+0  10  57.3 
—0  25  37.5 

1  2  12.7 

268  9  22.7 
275  13  48.3 
282  21  39.5 
289  32  17.1 
296  44  59.0 

2  56  2.9 

3  26  34.2 

3  54  6Js2  • 

4  18  7.0 
4  38  8.5 

13.5 
14.0 
14.5 
15.0 
15.5 

216  45  28.9 
223  7  57.9 
229  33  27.3 
236  2  0.8 
242  33  42.3 

1  34  11.7 

1  0  27.4 

+0  25  395 

—0  9  47.3 

0  45  25.0 

252  8  52.9 
258  56  21.5 
265  47  6.9 
272  40  54.3 
279  37  26.6 

1  38  16.1 

2  13  14.9 

2  46  35.6 

3  17  45.5 
3  46  12.9 

303  59  1.9 
311  13  42.6 
318  28  19.7 
325  42  14.8 
332  54  53.3 

4  53  475 

5  4  45.5 
5  10  51.9 
5  12  1.1 
5  8  14.2 

16.0 
16.5 
17.0 
17.5 
18.0 

249  8  36.1 
255  46  46.4 
262  28  18.3 
269  13  16.3 
276  1  43.9 

1  20  45.5 

1  55  19.4 

2  28  36.8 

3  0  8.0 
3  29  23.0 

286  36  25.7 
293  37  33.2 
300  40  30.4 
307  44  58.1 
314  50  37.4 

4  11  28.6 
4  33  5.8 

4  50  41.5 

5  3  56.1 
5  12  35.1 

340  5  45.4 

347  14  26.1 

354  20  35.6 

1  23  59.0 

8  24  25.7 

4  59  38.0 
4  46  25.0 
4  28  52.1 
4  7  20.7 
3  42  15.1 

18.5 
19.0 
19.5 
20.0 
20.5 

282  53  43.7 
289  49  16.1 
296  48  18.7 
303  50  46.2 
310  56  28.8 

3  55  53.1 

4  19  10.9 
4  38  50.4 

4  54  28.3 

5  5  44.4 

321  57  8.7 
329  4  12.9 
336  11  30.6 
343  18  42.5 
350  25  28.8 

5  16  28.3 
5  15  30.8 
5  9  42.7 
4  59  9.3 
4  44  1.0 

15  21  46.8 
22  16  4.6 
29  7  11.7 
35  55  9.8 
42  40  0.3 

3  14  2.7 
2  43  12.7 
2  10  15.8 
1  35  43.3 
1  0  75 

21.0 
21.5 
22.0 
22.5 
23.0 

318  5  12.0 
325  16  35.9 
332  30  15.1 
339  45  38.7 
347  2  10.7 

5  12  22.0 
5  14  9.3 
5  10  59.4 
5  2  51.1 
4  49  49.7 

357  31  29.7 

4  36  25.0 

11  39  54.6 

18  41  37.8 

25  41  14.1 

4  24  33.2 
4  1  5.7 
3  34  2.8 
3  3  52.4 
2  31  5.4 

49  21  44.5 
56  0  23.7 
62  35  59.0 
69  8  30.8 
75  37  59.2 

—0  23  58.9 
+0  12  10.7 

0  47  51.8 

1  22  36.1 
1  55  575 

23.5 
24.0 
24.5 
25.0 
25.5 

354  19  10.2 

1  35  53.6 

8  51  35.0 

16  5  28.0 

23  16  47.5 

4  32  6.6 
4  9  59.9 
3  43  54.0 
3  14  18.1 
2  41  46.3 

32  38  23.4 
39  32  46.2 
46  24  3.6 
53  11  58.8 
59  56  16.3 

1  56  15.3 

1  19  56.6 

0  42  44.9 

—0  5  15.3 

+0  31  58.1 

82  4  24.1 

88  27  45.5 

94  48  3.6 

101  5  19.6 

107  19  36.1 

2  27  31.1 

2  56  55.8 

3  23  52.7 

3  43  5.5 

4  9  21.0 

26.0 
26.5 
27.0 
27.5 
28.0 

30  24  50.8 
37  29  0.2 
44  28  42.6 
51  23  31.9 

58  13  8.2 

2  6  55.4 

1  30  24.5 

0  52  52.9 

—0  14  59.0 

+0  22  40.8 

66  36  43.3 
73  13  9.9 
79  45  29.3 
86  13  38.6 
92  37  38.3 

1  8  23.1 

1  43  29.9 

2  16  51.8 

2  48  5.3 

3  16  50.4 

113  30  57.9 
119  39  31.2 
125  45  25.6 
131  48  52.9 
137  50  8.0 

4  27  28.8 
4  42  21.1 

4  53  52.6 

5  2  0.3 
5  6  43.4 

28.5 
29.0 
2b.5 
3U.0 
30.5 

64  57  19.3 
71  35  59.4 
78  9  10.1 
84  36  59.0 
90  59  39.6 

0  59  32.7 

1  35  6.5 

2  8  55.9 

2  40  38.4 

3  9  55.0 

98  57  33.0 
105  13  31.7 
111  25  46.8 
117  34  34.7 
123  40  15.1 

3  42  50.5 

4  5  52.3 
4  25  45.5 
4  42  22.6 
4  55  38.5 

143  49  29.1 
149  47  17.1 
155  43  55.7 
161  39  51.5 
167  35  34.1 

5  B  2.5 
5  6  0.0 
5  0  39i> 
4  52  5.4 
4  40  23.4 

31.0 
31.& 

97  17  30.4 
103  30  54.3 

3  36  30.6 

+4  0  lai 

129  43  X\2 
135  43  49.0 

5  5  30.1 
«|-5  11  56.0 

173  31  35.3 
179  28  28.9 

4  25  39.9 
+4  8  2.0 
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FOE  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

JULY. 

AUGUST.                1 

SEPTEMBER. 

Day  of 
MontiL 

Tme  Longitude. 

Latitade. 

True  Longitude. 

Latitude. 

True  Longitude. 

Tjatitude. 

O        /         // 

O         1         // 

218    i  56.2 

O         /          // 

O        /         //    . 

O         /         // 

1.0 

]73  31  35.3 

+4  25  39.9 

+1     5  41.2 

265  27  33.6 

—3    6  48.3 

1.5 

179  28  28.9 

4    8    2.0 

224  16  14.1 

+0  33  10.8 

272  15  47.7 

3  33  53.9 

2.0 

185  26  50.3 

3  47  37.5 

230  34  36.4 

—0    0  10.0 

279  11  23.5 

3  58  20.6 

2.5 

191  27  16.3 

3  24  35.2 

236  58  39.5 

0  34    0.0 

286  14  25.7 

4  19  36.5 

3.0 

197  30  24.6 

2  59    5.2 

243  28  57.0 

1    7  55.2 

293  24  47.3 

4  37  10.3 

3.5 

203  36  52.6 

2  31   19.0 

250    5  57.9 

1  41  29.3 

300  42    8.6 

4  50  32.5 

4.0 

209  47  17.1 

2    1  29.7 

256  50    4.8 

2  14  12.8 

308    5  55.8 

4  59  16.9 

4.5 

216    2  13.9 

1  29  52.3 

263  41  33.1 

2  45  34.1 

315  35  21.1 

5    3     1.7 

5.0 

222  22  16.2 

0  56  44.1 

270  40  28.2 

3  14  59.3 

323    9  24.0 

5     1  32.3 

5.5 

228  47  53.9 

+0  22  25.1 

277  46  44.2 

3  41  53.1 

330  46  51.6 

.  4  54  41.8 

6.0 

235  19  32.6 

—0  12  41.6 

285    0    2.6 

4    5  39.7 

338  26  23.6 

4  42  32.6 

6.5 

241  57  32.2 

0  48    9.9 

292  19  51.5 

4  25  44.9 

346    6  33.5 

4  25  16.8 

7.0 

248  42    5.7 

1  23  30.3 

299  45  25.1 

4  41  36.6 

353  45  54.2 

4    3  15.4 

7.5 

255  33  17.5 

1  58  11.0 

307  15  45.0 

4  52  47.6 

1  23    1.5 

3  36  58.1 

8.0 

262  31     3.1 

2  31  36.7 

314  49  41.5 

4  58  56.9 

8  56  38.0 

3    7     1.4 

8.5 

269  35    7.4 

3    3  11.0 

322  25  57.1 

4  59  51.3 

16  25  36.1 

2  34    6.2 

9.0 

276  45    4.4 

3  32  16.4 

330    3    8.8 

4  55  26.2 

23  49    0.2 

1  58  56.1 

9.5 

284    0  17.4 

3  58  16.3 

337  39  56.8 

4  45  46.6 

31    6    7.8 

1  22  15.4 

10.0 

291  19  59.9 

4  20  36.0 

345  14  48.3 

4  31    6.4 

38  16  29.9 

0  44  46.9 

10.5 

298  43  16.5 

4  38  44.9 

352  46  41.0 

4  11  47.5 

45  19  50.9 

—0    7  11.0 

11.0 

306    9    5.1 

4  52  17.4 

0  14  26.1 

3  48  18.7 

52  16    6.4 

+0  29  55.7 

11.5 

313  36  19.4 

5    0  54.7 

7  37  10.7 

3  21  13.7 

59    5  i:2.9 

1     6    0.7 

12.0 

321     3  52.2 

5    4  25.6 

14  54  14.2 

2  51     9.3 

65  47  54.7 

1  40  35.9 

12.5 

328  30  37.7 

5    2  46.7 

22    5    9.6 

2  18  44.3 

72  24     2.9 

2  13  17.3 

13.0 

3'35  55  34.5 

4  56    2.7 

29    9  41.8 

1  44  36.9 

78  54  13.3 

2  43  44.7 

13.5 

343  17  48.0 

4  44  25.5 

36    7  47.2 

1     9  24.2 

85  18  55.1 

3  11  41.6 

14.0 

350  36  32.1 

4  28  13.9 

42  59  31.3 

—0  33  41.4 

91  38  39.1 

3  36  54.5 

14J> 

357  51  10.7 

4    7  51.5 

49  45    7.7 

+0     1  59.0 

97  53  56.5 

3  59  12.4 

15.0 

5     1   16.9 

3  43  46.3 

56  24  54.9 

0  37    7.3 

104    5  19.1 

4  18  26.8 

15.5 

12    6  33.4 

3  16  28.7 

62  59  16.1 

1  11  16.8 

110  13  17.9 

4  34  30.8 

16.0 

19    6  52.0 

*    2  46  30.9 

69  28  36.6 

1  44    3.7 

116  18  22.0 

4  47  19.6 

16.5 

26    2  12.0 

2  14  26.1 

75  53  22.9 

2  15    6.9 

122  20  59.0 

4  56  49.8 

17.0 

32  52  38.5 

1  40  47.1 

82  14     1.6 

2  44    7.7 

128  21  34.7 

5    2  59.3 

17JJ 

39  38  21.7 

1     6    5.9 

88  30  59.0 

3  10  49.8 

134  20  32.7 

5    5  47.4 

18.0 

46  19  35.5 

—0  30  53.5 

94  44  39.9 

3  34  59.1 

140  18  14.2 

5    5  14.8 

18^ 

52  56  35.1 

+0    4  20.7 

100  55  26.8 

3  56  23.5 

146  14  58.4 

5     1  23.5 

19.0 

59  29  37.5 

0  39    8.7 

107    3  40.7 

4  14  52.7 

152  11     2.8 

4  54  16.9 

19.5 

65  58  59.4 

1  13    4.6 

113    9  40.4 

4  30  18.5 

158    6  42.6 

4  44    0.0 

20.0 

72  24  57.3 

1  45  44.4 

119  13  42.3 

4  42  34.3 

164    2  11.9 

4  30  38.8 

20.5 

78  47  46.3 

2  16  45.6 

125  16    1.0 

4  51  35.1 

169  57  43.8 

4  14  21.2 

21.0 

85    7  40.1 

2  45  48.2 

131  16  49.1 

4  57  18.1 

175  53  30.5 

3  55  16.5 

21.5 

91  24  50.5 

3  12  34.3 

137  16  17.7 

4  59  42.1 

181  49  43.7 

3  33  35.7 

22.0 

97  39  27.9 

3  36  47.8 

143  14  37.0 

4  58  47.5 

187  46  35.7 

3    9  31.1 

22.5 

103  51  41.0 

3  58  15.2 

149  11  56.9 

4  54  36.5 

193  44  19.4 

2  43  16.3 

23.0 

110    1  37.5 

4  16  45.2 

155    8  27i2 

4  47  13.0 

199  43    8.4 

2  15    6.3 

. 

23.5 

1 16    9  23.9 

4  32    8.5 

161     4  18.0 

4  '36  42.6 

205  43  17.2 

1  45  17.6 

1 

24.0 

122  15    6.4 

4  44  18.2 

166  59  40.2 

4  23  12.3 

211  45    2.4 

1  14    7.6 

24.5 

128  18  51.5 

4  53    9Ji 

172  54  46.7 

4    6  50.7 

217  48  42.6 

0  41  54.8 

25.0 

134  20  46.6 

4  58  40.7 

178  49  52.1 

3  47  47.6 

223  54  38.2 

+0    8  58.9 

25.5 

140  »1    0.0 

5    0  50.6 

184  45  12.9 

3  26  13.9 

230    3  11.3 

—0  24  19.5 

26.0 

146  19  41.7 

4  59  40.7 

190  41     8.1 

3    2  21.7 

236  14  46.3 

0  57  39.1 

26.5 

152  17    3.9 

4  55  UJ2 

196  37  59.5 

2  36  24.1 

242  29  49.1 

1  30  37.4 

27.0 

158  13  21.1 

4  47  35.8 

202  36  11.5 

2    8  35.3 

248  48  46.4 

2    2  51.3 

27.5 

164    8  50.4 

4  36  51.4 

208  36  11.4 

1  39  10.2 

255  12    5.8 

2  33  56.4 

28.0 

170    3  51.8 

4  23    8.3 

214  3d  28.9 

1     8  24.9 

261  40  14.4 

3    3  27.6 

28.5 

175  58  48.3 

4    6  34.4 

220  43  36.4 

0  36  36.5 

268  13  38.4 

3  30  58.9 

29.0 

181  54    5.8 

3  47  19.2 

226  52    7.8 

+0    4    3.2 

274  52  41.4 

3  56    4.0 

29.5 

187  50  13.1 

3  25  32.4 

233    4  38.6 

—0  28  55.4 

281  37  43.9 

4  18  15.9 

30.0 

193  47  41.7 

3    1  25.0 

239  21  44.9 

1     1  58.2 

288  29     1.3 

4  37    7.7 

30.5 

199  47    5.4 

2  35    8.8 

245  44    2.5 

1  34  42.4 

295  26  42.8 

4  52  13.4 

31.0 

205  49    0.4 

2    6  56.6 

252  12    5.9 

2    6  43.4 

302  30  47.1 

5    3    8.3 

31.5 

211  54    4.5 

+1  37    2.2 

258  46  26.9 

—2  37  34.8 

309  41    8.2 

—5    9  30.3 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

OCTOBER. 

NOVEMBER. 

DECEMBER.      1 

Day  of 
Month. 

Tme  Longitade. 

Latitude. 

True  Longitade. 

Latitude. 

True  Longitude. 

LaUtnde. 

1.0 

30^  3($  47.1 

O    /    // 

—5  3  8.3 

355  51  3l!8 

—3  59  bi'.7 

O   /    // 

34  28  37.3 

O    /    // 

—0  56  55,2 

1.5 

309  41  8.2 

5  9  30.3 

3  14  0.1 

3  31  18.7 

41  35  13.5 

—0  18  6.0 

2.0 

316  57  25.9 

5  11  1.1 

10  37  20.8 

2  59  8.2 

48  40  4.0 

+0  20  48.8 

2.5 

324  19  9.9 

5  7  27.3 

18  0  40.6 

2  23  57.5 

55  42  38.0 

0  59  lOM 

3.0 

331  45  37.8 

4  58  42.2 

25  23  5.7 

1  46  26.0 

62  42  24.8 

1  36  20.7 

3.5 

339  15  56.5 

4  44  46.0 

32  43  41 .9 

1  7  17.1 

69  38  54.9 

2  11  45.7 

4.0 

346  49  3.6 

4  25  47.9 

40  1  36.5 

—0  27  15.5 

76  31  40.7 

2  44  54.0 

4.5 

354  23  49.2 

4  2  5.5 

47  16  0.6 

+0  12  53.5 

83  20  1H.3 

3  15  18.6 

5.0 

1  58  58.7 

3  34  4.7 

54  26  10.4 

0  52  27.2 

m    4  28.1 

3  42  37.6 

5.5 

9  33  16.3 

3  2  19.6 

61  31  28.5 

1  30  45.2 

96  43  55.0 

4  6  33.6 

6.0 

17  5  27.7 

2  27  29.9 

68  31  24.9 

2  7  11.7 

103  18  29.4 

4  26  53.8 

6.5 

24  34  22.8 

1  50  20.1 

75  25  37.4 

2  41  15.8 

109  48  7.3 

4  43  30.3 

7.0 

31  58  59.9 

1  11  36.7 

82  13  52.1 

3  12  31.9 

116  12  50.9 

4  56  18.7 

7.5 

39  18  25.8 

-0  32  6.6 

88  56  3.3 

3  40  39.9 

122  32  48.0 

5  5  ]8iS 

b.O 

46  31  58.5 

+0  7  25.2 

95  32. 12.9 

4  5  24.8 

128  48  11.8 

5  10  31i2 

8.5 

53  39  7.1 

0  46  17.2 

102  2  29.9 

4  26  36.1 

134  59  20.6 

5  12  2.2 

9.0 

60  39  31.7 

1  23  51 .8 

108  27  9.6 

4  44  7.4 

141  6  36.9 

5  9  57.6 

9.5 

67  33  4.0 

1  59  36.9 

114  46  32.4 

4  57  55.6 

147  10  27.6 

5  4  25.1 

10.0 

74  19  45.1 

2  33  5.5 

121  1  3.5 

5  8  0.5 

153  11  22.7 

4  55  33.3 

10.5 

81  59  44.5 

3  3  55.5 

127  11  11.2 

5  14  23.8 

159  9  55.1 

4  43  31.3 

11.0 

87  33  19.0 

3  31  50.2 

133  17  27.0 

5  17  9.0 

165  6  40.1 

4  28  29.3 

11.5 

94  0  51.1 

3  56  36.0 

139  20  24.3 

5  16  20.9 

171  2  14.6 

4  10  37.6 

12.0 

100  22  47.7 

4  18  3.7 

145  20  37.6 

5  12  5.2 

176  57  16.5 

3  50  6.8  i 

12.5 

106  39  38.9 

4  36  7.3 

151  18  42.1 

5  4  28.4 

182  52  24.5 

3  27  8.0 

13.0 

1J2  51  56.6 

4  50  42.6 

157  15  13.4 

4  53  37.7 

188  48  17.3 

3  1  53.0 

13.5 

119  0  14.2 

5  1  47.7 

163  10  46.6 

4  39  40.8 

194  45  33.3 

2  34  34.2 

14.0 

125  5  5.3 

5  9  22.3 

169  5  56.4 

4  22  46.0 

200  44  49.5 

2  5  25.4 

14.5 

131  7  3.2 

5  13  27.4 

175  1  16.2 

4  3  2.5 

206  46  41.2 

1  34  41.2 

15.0 

137  6  40.6 

5  14  5.1 

180  57  17.6 

3  40  40.3 

212  51  41.6 

1  2  38.0 

15.5 

143  4  29.0 

5  11  18.5 

186  54  30.4 

3  15  50.7 

219  0  21.0 

+0  29  33.8 

16.0 

149  0  58.4 

5  5  11.8 

192  53  22.4 

2  48  46.0 

22&13  6.0 

—0  4  11.3 

16.5 

154  56  37.0 

4  55  49.9 

198  54  18.8 

2  19  40Si 

231  30  19.0 

0  38  15J2 

17.0 

160  51  51.1 

4  43  18.7 

204  57  42.2 

1  48  48.8 

237  52  17.5 

1  12  13.7 

17.5 

166  47  5.0 

4  27  45.4 

211  3  52.3 

1  16  29.3 

244  19  13.6 

1  45  40.5 

18.0 

172  42  40.9 

4  9  18.2 

217  13  5.7 

0  43  1.0 

250  51  13.4 

2  18  7.8 

18.5 

178  38  58.9 

3  48  6.8 

223  25  35.8 

+0  8  45.2 

257  28  16.7 

2  49  6.1 

19.0 

184  36  17.1 

3  24  22.4 

229  41  32.8 

—0  25  54.9 

264  10  16.7 

3  18  5.5 

19.5 

190  34  52.0 

2  58  17.7 

236  1  4.0 

1  0  34.5 

270  57  0.1 

3  44  35.9 

20.0 

196  34  58.3 

2  30  7.1 

242  24  13.6 

1  34  47.4 

277  48  7.7 

4  8  8.0 

20.5 

202  36  49.0 

2  0  6.5 

248  51  2.9 

2  8  6.1 

284  43  13.8 

4  28  14.7 

21.0 

208  40  36.1 

1  28  33.5 

255  21  30.7 

2  40  2.7 

291  41  49.1 

4  44  31.4 

21.5 

214  46  30.8 

0  55  47.5 

261  55  33.0 

3  10  8.9 

298  43  20.6 

4  56  37.3 

22.0 

220  54  43.9 

+0  22  9.1 

268  33  4.2 

3  37  57.1 

305  47  13.1 

5  4  16.1 

22.5 

227  5  25.7 

—0  11  59.6 

275  13  57.2 

4  3  0.5 

312  52  50.8 

5  7  16.9 

23.0 

233  18  46.6 

0  46  15.5 

281  58  3.3 

4  24  53.9 

319  59  38.6 

5  5  33.9 

23.5 

239  34  57.2 

1  20  14.3 

288  45  13.1 

4  43  14.3 

327  7  35 

4  59  7.2 

24.0 

245  54  8.7 

1  53  31.1 

295  35  16.5 

4  57  41.4 

334  14  34.7 

4  48  2.6 

24.5 

252  16  32.5 

2  25  40.8 

302  28  3.0 

5  7  57.9 

341  21  46.8 

4  32  30.9 

25.0 

258  42  20.7 

2  56  17.8 

309  23  22.2 

5  13  50.1 

348  28  17.7 

4  12  47.9 

25.5 

265  11  45.6 

3  24  56.2 

316  21  3.1 

5  15  8.4 

355  33  49.1 , 

3  49  13.9 

26.0 

271  44  59.2 

3  51  10.7 

323  20  54.9 

5  11  47JSI 

2  38  7.2 

3  22  12.9 

26.5 

278  22  13.5 

4  14  36.8 

330  22  46.0 

5  3  45.3 

9  41  1.8 

2  52  12.1 

27.0 

285  3  39.1 

4  34  50.7 

337  26  24.7 

4  51  6.4 

16  42  25.6 

2  19  40.9 

27.5 

291  49  24.9 

4  51  29.6 

346  31  38.1 

4  33  58.8 

23  42  13.0 

1  45  11.5 

28.0 

298  39  37.8 

5  4  12.7 

351  38  11.9 

4  12  35.8 

30  40  20.0 

1  9  16.4 

28.5 

305  34  21.3 

5  12  41.2 

358  45  50.4 

3  47  15.3 

37  36  42.6 

—0  32  29.7 

29.0 

312  33  35.3 

5  16  39.3 

5  54  16.1 

3  18  20.2 

44  31  16.9 

+0  4  34.5 

29.5 

319  37  14.0 

5  15  54.6 

13  3  9,1 

2  46  17.8 

51  23  57.8 

0  41  22.3 

30.0 

326  45  7.0 

5  10  19.1 

20  12  7.2 

2  11  39.3 

58  14  38.4 

1  17  20.9 

30.5 

333  56  56.8 

4  59  49.3 

27  20  45.6 

1  34  59.3 

65  3  10.5 

1  51  5Hi) 

31.0 

341  12  19.2 

4  44  28.1 

34  28  37.3 

0  56  55.2 

71  49  24.0 

2  24  47Jii 

31.5 

348  30  43.4 

—4  24  24.4 

41  35  13.5 

—0  18  6.0 

78  33  6.9 

+2  55  18.8 

J 


AS^TRON'OMIOAL  EPHEMERaS 


FOR  TBE 


MERIDIAN  OF  WASHINGTON. 
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d50   OBLIQUITY  OF  THE  ECLIPTIC,  &>c, 


MeanKooiL 

Apparent 
Obuquity. 

Equation  of  Eqainozea. 

Precession  of 
Equinoxes 

in 
Longitude. 

The  Sun's 

Mean  LongitDde 

of  Moon*8 

Ascending 

Node. 

Tn  Longitude. 

InR.  A. 

Aberration. 

Hor.  Parallax. 

1873. 

o       / 
93  97 

1 

Jan.     0 
10 
20 
30 

Feb     9 

24.25 
24.41 
24.62 

24.87 
25.12 

-14.50 
14.01 
13.62 
13.37 
13.29 

-0.89 
0.86 
0.83 
0.82 
0.81 

0.00 
1.38 
2.75 
4.13 
5.50 

-20.80 
20.79 
20.77 
20.74 
20.71 

9.00 
9.00 
8.99 
8.98 
8.96 

61  21.2 
60  49.4 
60  17.6 
59  45.8 
59  14.1 

19 
Mar.    1 
11 
21 
31 

25.36 
25.57 
25.71 
25.80 
25.82 

13.36 
13.56 
13.85 
14.20 
14.53 

0.82 
0.83 
0.85 
0.87 
0.89 

6.88 

8.26 

9.63 

11.01 

12.38 

-20.67 
20.63 
20.57 
20.51 
20.45 

8.94 
8.92 
8.90 

8.87 
8.85 

58  42.3 
58  10.5 
57  38.7 
57     7.0 
56  35.2 

Apr.  10 
20 
30 

May  10 
20 

25.78 
25.69 
25.57 
25.44 
25.32 

14.81 
15.00 
15.05 
14.97 
14.75 

0.91 
0.92 
0.92 
0.92 
0.90 

13.76 
15.14 
16.51 
17.89 
19.26 

-20.39 
20.34 
20.29 
20.24 
20.19 

8.82 
8.80 
8.78 
8.76 
8.74 

56     3.4 
55  31.6 
54  59.9 
54  28.1 
53  56.4 

30 

June    9 
19 
29 

July     9 

25.23 
25.19 
25,20 
25.28 
25.40 

14.41 
13.98 
13.50 
13.01 
12.56 

0.88 
0.86 
0.85 
0.80 
0.7^^ 

20.64 
22.02 
23.39 
24.77 
26.14 

-20.16 
20.13 
20.11 
20.11 
20.10 

8.72 
8.71 
8.71 
8.70 
8.70 

53  24.6 
52  52.9 
52  2L1 
51  49.3 
51  17.5 

19 
29 

Aug.    8 
18 

28 

25.58 
25.80 
26.03 
26.26 
26.47 

12.18 
11.91 
11.77 
11.77 
11.90 

0.75 
0.73 
0.72 
0.72 
0.73 

27.62 
28.90 
30.27 
31.65 
33.02 

-20.12 
20.14 
20.17 
20.20 
20.24 

8.71 

8.72 
8.73 

8.75 
8.77 

50  45.8 
50  14.0 
49  42.2 
49  10.4 
48  38.7 

Sept.   7 
17 
27 

Oct.     7 
17 

26.63 
26.74 
26.79 
26.78 
26.70 

12.13 
12.43 
12.76 
13.06 
13.29 

0.74 
0.76 
0.78 
0.80 
0.81 

34.40 
35.78 
37.15 
38.53 
39.90 

-20.29 
20.35 
20.41 
20.47 
20.53 

8.79 

a8i 

8.84 
8.87 
8.88 

48    6.9 
47  35.1 
47    3.3 
46  31.6 
45  59.8 

27 

Nov.    6 
16 
26 

Dec.    6 

26.59 
26.45 
26.30 
26.17 
26.09 

13.40 
13.36 
13.15 
12.82 
12.34 

0.81 
0.81 
0.80 
0.78 
0.75 

41.28 
42.66 
44.03 
45.41 

46.78 

-20.59 
20.64 
20.69 
20.73 
20.76 

8.91 
8.93 
8.95 
8.97 
8.98 

45  28.0 
44  56.2 
44  24.5 
43  52.7 
43  20.9 

16 
26 
36 

26.07 
26.11 
26.22 

11.78 

11.18 

-10.61 

0.72 

0.68 

-0.65 

48.16 
49.54 
50.91 

-20.78 

20.79 

-20.79 

8.99 
9.00 
9.00 

42  49.1 
42  17.4 
41  45.6 

Mean  Oh 
Precessic 

►liquity,  18' 
m  for  1872 

73.0,    23 

1.0,  ... 

2ri  2(J!3i 

50^^257 

Motion  i] 
7           Log 

a  100  days 
.     1.70120 

,-d!l272 

DaUy  Motion. 

Precessic 
Precessic 

>n  in  a  Sob 
>n  in  a  Sid( 

Bir  Day,     . 
Breal  Day, 

0^^.137 
0^^.137 

60        Log 
22        Log 

.     9.13861 
.     9.13742 

-3'.  177 

Sun^s  Mi 

I 

^an  Hor.  P) 

arallax,     . 

8^^.848 

J 


FIXED  STARS,  1^^3« 
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FOR  WASHINGTON  MEAN  MTONIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 

Date. 

A. 

B. 

C. 

B. 

Date. 

A. 

B. 

€• 

B. 

Jan.  1 

n  9.4489 

n  0.5987 

7»  0.5893 

1.3011 

Mar.  1 

n  9.01 16 

710.7282 

7*1.2507 

0.8068 

2 

9.4430 

0.6004 

0.6243 

1.2994 

2 

9.0022 

0.7297 

1.2531 

0.7831 

3 

9.4371 

0.6022 

0.6566 

lii975 

3 

8.9926 

0.7312 

1.2554 

0.7579 

4 

9.4312 

0.6040 

0.6864 

1.2955 

4 

8.9829 

0.7326 

1.2575 

0.7308 

5 

9.4251 

0.6059 

0.7142 

1.2934 

5 

8.9730 

0.7339 

1.2595 

0.7021 

6 

719.4191 

n  0.6079 

i»  0.7403 

1.2911 

6 

7t  8.9630 

710.7352 

7*1.2614 

0.6711 

7 

9.4129 

0.6098 

0.7647 

1.2886 

7 

8.9527 

0.7364 

1.2631 

0.6376 

8 

9.4067 

0.6119 

0.7877 

1.2860 

8 

8.9424 

0.7376 

1.2647 

0.6013 

9 

9.4005 

0.6140 

C8094 

1.2833 

9 

8.9318 

0.7388 

1.2661 

0.5614 

10 

9.3942 

0.6161 

0.8299 

1.2804 

10 

8.9210 

0.7398 

1.2674 

0.5175 

11 

n  9.3878 

n  0.61 83 

7»  0.8494 

15773 

11 

718.9099 

710.7409 

7*1.2686 

0.4684 

12 

9.3814 

0.6205 

0.8679 

1.2741 

12 

8.8987 

0.7418 

1.2696 

0.4130 

13 

9.3750 

0.6228 

0.8855 

1.2707 

13 

8.8872 

0.7427 

1.2705 

0.3493 

14 

9.3685 

0.6251 

0.9023 

1.2672 

14 

8.8754 

0.7436 

1.2713 

05746 

15 

9.3619 

0.6274 

0.9183 

li2634 

15 

8.8633 

0.7444 

1.2719 

0.1845 

16 

n  9.3553 

»  0.6298 

710.9337 

1.2595 

16 

718.8509 

710.7452 

7*1.2724 

0.0697 

17 

9.3486 

0.6321 

0.9483 

li2555 

17 

8.8381 

0.7459 

1.2728 

9.9138 

18 

9.3419 

0.6346 

0.9624 

1.2512 

18 

8.8250 

0.7466 

1.2730 

9.6682 

19 

9.3351 

0.6370 

0.9758 

1.2468 

19 

8.8114 

0.7472 

1.2731 

p  9.0441 

20 

9.3283 

0.6395 

0.9888 

1.2422 

20 

8.7975 

0.7477 

1.2731 

7*9.3828 

21 

n9.:i214 

ii  0.6419 

711.0012 

1.2375 

21 

718.7831 

710.7482 

7*1.2729 

7*9.7749 

22 

9.3145 

0.6444 

1.0132 

1.2325 

22 

8.7683 

0.7486 

1.2727 

9.9772 

23 

9.3075 

0.6469 

1.0246 

1.2273 

23 

8.7528 

0.7490 

1.2722 

0.1145 

24 

9.3005 

0.6494 

1.0357 

1.2220 

24 

8.7368 

0.7494 

1.2717 

0.2185 

25 

9.2934 

0.6520 

1 .0463 

1.2164 

25 

8.7201 

0.7496 

1.2710 

0.3022 

26 

n9i2863 

n  0.6545 

Ttl.GI^* 

1.2106 

26 

718.7026 

7(0.7499 

7*1.2702 

7*0.3722 

27 

9ii792 

0.6570 

1.0665 

1.2046 

27 

8.6843 

0.7501 

1 .2693 

0.4323 

28 

9.2719 

0.6595 

1.0760 

1.1984 

28 

8.6652 

0.7502 

1.2682 

'  0.4850 

29 

9.2647 

0.6620 

1.0852 

1.1920 

29 

8.6451 

0.7503 

1.2670 

0.5318 

30 

9.2574 

0.6645 

1.0941 

1.1853 

30 

8.6240 

0.7504 

15657 

0.5739 

31 

n  9.2500 

n  0.6671 

7(1.1026 

1.1784 

31 

71 8.601 6 

71 0.7504 

7*1.2642 

7*0.6122 

Feb.  1 

9.2426 

0.6695 

1.1109 

1.1712 

Apr.  1 

8.5781 

0.7503 

1.2626 

0.6472 

2 

9ii351 

0.6720 

1.1188 

1.1638 

2 

8.5529 

0.7502 

1.2609 

0.6795 

3 

9.2276 

0.6745 

1.1265 

1.1561 

3 

8.5261 

0.7501 

1.2590 

0.7093 

4 

9.2201 

0.6769 

1.1339 

1.1481 

4 

8.4972 

0.7499 

1.2570 

0.7372 

5 

n  9.2125 

n  0.6794 

7t  1.1411 

1.1399 

5 

7t  8.4660 

7*0.7497 

7*1.2549 

7*0.7633 

6 

9.2048 

0.6818 

1.1480 

1.1313 

6 

8.4320 

0.7494 

li2526 

0.7877 

7 

9.1971 

0.6842 

1.1546 

1.1225 

7 

8.3948 

0.7491 

1.2502 

.    0.8107 

8 

9.1894 

0.6866 

1.1610 

1.1133 

8 

8.3537 

0.7487 

1.2477 

0.8324 

9 

9.1816 

0.6889 

1.1672 

1.1038 

9 

8.3081 

0.7484 

1.2450 

0.8529 

10 

»  9.1738 

n  0.6912 

711.1732 

1.0940 

10 

n  8.2570 

n  0.7479 

7*1.2421 

7*0.8724 

11 

9.1659 

0.6935 

1.1789 

1 .0837 

11 

8.1989 

0.7475 

1.2392 

0.8909 

12 

9.1579 

0.6958 

1.1845 

1.0732 

12 

8.1.307 

0.7470 

1.2360 

0.9085 

13 

9.1499 

0.6980 

1.1898 

1.0622 

13 

8.0488 

0.7464 

1.2328 

0.9253 

14 

9.1418 

07002 

1.1950 

1.0508 

14 

7.9469 

0.7459 

1.2293 

0.9413 

]5 

719.1337 

710.7024 

7*1.1999 

1.0389 

15 

n  7.8122 

7*0.7453 

7*1.2258 

7*0.9566 

16 

9.1255 

0.7045 

1.2046 

1.0266 

16 

7.6107 

0.7446 

1.2220 

0.9713 

17 

9.1172 

0.7066 

1.2092 

1.0138 

17 

71 7.2201 

0.7440 

1.2181 

0.9854 

18 

9.1089 

0.7086 

1.2136 

1.0005 

18 

;» 6.8921 

0.7433 

1.2141 

0.9989 

19 

9.1004 

0,7106 

1.2178 

0.9866 

19 

7.5105 

0.7426 

1.2099 

1.0119 

20 

n  9.0920 

710.7126 

7tl.2218 

0.9721 

20 

7.7581 

7*0.7418 

7*1.2055 

7*1.0243 

21 

9.0834 

0.7145 

1.2257 

0.9571 

21 

7.9159 

0.7410 

1.2009 

1.0363 

22 

9.0748 

0.7164 

1.2294 

0.9413 

22 

8.0326 

0.7403 

1.1962 

1.0478 

23 

9.0661 

0.7182 

1.2329 

0.9248 

23 

8.1255 

0.7394 

1.1913 

1.0590 

24 

9.0573 

0.7200 

1.2362 

0.9075 

24 

8.2025 

0.7386 

1.1862 

1.0697 

25 

n  9.0484 

7*0.7217 

711.2394 

0.8894 

25 

8.2686 

7*0.7378 

7*1.1810 

n  1 .0800 

26 

9.0394 

0.7234 

1.2425 

0.8703 

26 

8.3265 

0.7369 

1.1755 

1.0899 

27 

9.0302 

0.7251 

1.2454 

0.8503 

27 

8.3782 

0.7360 

1.1698 

1.0995 

28 

9.0210 

0.7267 

1.2481 

0.8291 

28 

8.4247 

0.7351 

1.1640 

1.1088 

29 

9.0116 

0.7282 

1J2507 

0.8068 

29 

8.4672 

0.7342 

1.1580 

1.1178 

30 

It  9.0022 

It  0.7297 

ft  1.2531 

0.7831 

30 

8.5062 

7*0.7333 

7*  1.1517 

7*1.1264 

31 

n  8.9926 

n  0.7312 

711.2554 

0.7579 

31 

8.5423 

7*0.7323 

7*1.1453 

7*1.1348 

Janoary  1  to  July  1,  E  » — 0''.04. 
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FIXED  STAR8,  1873. 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES.   1 

Date. 

A. 

B. 

C. 

!»• 

Date. 

A. 

B. 

€. 

B. 

May  1 

8.5423 

n  0.7323 

n  1.1453 

» 1.1348 

July  1 

9.3890 

n  0.71 87 

0.5264 

It  1.3035 

2 

8.5760 

0.73  J  4 

1.1386 

1.1428 

2 

9.3954 

0.7198 

0.5645 

1.3021 

3 

8.6076 

0.7305 

1.1317 

1.1506 

3 

9.4018 

0.7209 

0.5992 

1.3006 

4 

8.6373 

0.7295 

1.1245 

1.1581 

4 

9.4080 

0.7221 

0.6313 

1J2990 

5 

8.6655 

0.7286 

1.1171 

1.1654 

5 

9.4141 

0.7233 

0.6610 

1J2972 

6 

8.6922 

n  0.7276 

n  1.1095 

n  1.1724 

6 

9.4201 

n  0.7246 

0.6887 

» 1.2953 

7 

8.7176 

0.7267 

1.1016 

1.1792 

7 

9.4261 

0.7259 

0.7147 

1.2933 

8 

8.7417 

0.7257 

1.0934 

1.1858 

8 

9.4319 

0.7272 

0.7390 

1.2912 

9 

8.7648 

0.7248 

1.0849 

1.1921 

9 

9.4376 

0.7286 

0.7620 

1.2889 

10 

8.7869 

0.7238 

1.0762 

1.1983 

10 

9.4432 

0.7300 

0.7837 

li2865 

11 

8.8081 

»  0.7229 

n  1.0672 

n  1.2042 

11 

9.4487 

n  0.7315 

0.8042 

nli2840 

12 

8.8285 

0.7220 

1.0577 

1.2099 

12 

9.4541 

0.7329 

0.8238 

1.2813 

13 

8.8481 

0.7211 

1.0481 

1.2154 

13 

9.4595 

0.7344 

0.8423 

liJ785 

14 

8.8671 

0.7202 

1.0381 

1.2207 

14 

9.4647 

0.7360 

0.8600 

li^55 

15 

8.8855 

0.7193 

1.0277 

1.2259 

15 

9.4698 

0.7375 

0.8769 

1.2724 

16 

8.9032 

n  0.7185 

n  1.0170 

n  1.2308 

16 

9.4749 

n  0.7391 

0J&93O 

nl.2692 

37 

8.9204 

0.7176 

1.0058 

1.2356 

17 

9.4798 

0.7407 

0.9084 

li»>&8 

18 

8.9371 

0.7168 

0.9943 

1^402 

18 

9.4847 

0.7424 

0.9232 

1.2622 

19 

8.9532 

0.7160 

0.9823 

1.2446 

19 

9.4895 

0.7440 

0.9374 

1.^85 

20 

8.9689 

0.7152 

0.9698 

1.2489 

20 

9.4942 

0.7457 

0.95U 

li4547 

21 

8.9841 

n  0.7145 

n  0.9569 

n  1.2530 

21 

9.4988 

»  0.7474 

0.9642 

n  1.2507 

22 

8.9989 

0.7137 

0.9434 

1.2569 

22 

9.5034 

0.7491 

0.9768 

1J2465 

23 

9.0133 

0.7130 

0.9294 

1.2607 

23 

9.5078 

0.7509 

0.9889 

1J2422 

24 

9.0274 

0.7124 

0.9147 

1.2643 

24 

9.5122 

0.7526 

1.0006 

15377 

25 

9.0411 

0.7117 

0.8995 

1.2678 

25 

9.5165 

0.7544 

1.0118 

liJ331 

26 

9.0545 

n  0.7111 

n  0.8836 

»1J2711 

26 

9.5208 

n  0.7561 

1.0227 

n  1.2282 

27 

9.0675 

0.7105 

0.8669 

1.274Z 

27 

9.5249 

0.7579 

1.0332 

1.2232 

28 

9.0803 

0.7100 

0.8435 

1.2773 

28 

9.5290 

0.7597 

1.0433 

1.2180 

29 

9.0927 

0.7095 

0.8312 

1.2802 

29 

9.5330 

0.7615 

1.0531 

1.2126 

30 

9.1048 

0.7090 

0.8120 

1.2829 

30 

9.5370 

0.7633 

1.0625 

1.2071 

31 

9.1169 

n  0.7086 

n  0.7918 

n  1.2855 

31 

9.5409 

n  0.7652 

1.0717 

n  1.2013 

June  1 

9.1285 

0.7082 

0.7704 

1.2880 

Aug.  1 

9.5447 

0.7670 

1.0805 

1.1954 

2 

9.1398 

0.7079 

0.7479 

1.2904 

2 

9.5484 

0.7688 

1.0890 

1.1892 

3 

9.1509 

0.7076 

0.7240 

1.2925 

3 

9.5521 

0.7706 

1.0972 

LI828 

4 

9.1618 

0.7073 

0.6986 

1.2946 

4 

9.5557 

0.7724 

1.1052 

1.1762 

5 

9.1726 

110.7071 

n  0.6713 

n  1.2966 

5 

9.5593 

n  0.7742 

1.1129 

n  1.1693 

6 

9.1831 

0.7069 

0.6423 

1.2984 

6 

9.5628 

0.7760 

1.1204 

1.1622 

7 

9.1933 

0.7068 

0.6110 

1.3000 

7 

9.5662 

0.7778 

1.1276 

1.1549 

8 

9.2034 

0.7067 

0.5772 

13016 

8 

9.5696 

0.7796 

1.1346 

1.1474 

9 

9.2132 

0.7067 

0.5404 

1.3030 

9 

9.5729 

0.7813 

1.1414 

1.1395 

10 

9.2228 

n  0.7067 

n  0.5001 

n  1.3043 

10 

9.5762 

n  0.7831 

1.1479 

f»  1.1314 

11 

9.2323 

0.7068 

0.4555 

1.3055 

11 

9.5794 

0.7848 

1.1542 

1.1230 

12 

9.2416 

0.7070 

0.4056 

1.3065 

12 

9.5825 

0.7866 

1.1604 

1.1144 

13 

9A507 

0.7071 

0.3492 

1.3075 

13 

9.5856 

0.7883 

1.1663 

1.1054 

14 

9.2596 

0.7074 

0.2842 

1.3083 

U 

9.5886 

0.7900 

1.1720 

1.0961 

15 

9.2684 

n  0.7077 

n  0.2077 

n  1.3090 

15 

9.5916 

n  0.7917 

1.1775 

n  1.0865 

16 

9.2770 

0.7080 

0.1146 

1.3095 

16 

9.5946 

0.7933 

1.1828 

1.0765 

17 

9.2854 

0.7083 

9.9956 

1.3100 

17 

9.5975 

0.7950 

1.1880 

1.0661 

18 

9.2937 

0.7087 

9.8314 

1.3103 

18 

9.6003 

0.7966 

1.1929 

1.0554 

19 

9.3019 

0.7092 

9.5633 

1.3105 

19 

9.6031 

0.7982 

1.1977 

1.0443 

20 

9.3099 

n  0.7097 

n  8.7237 

n  1.3106 

20 

9.6058 

n  0.7998 

1.2023 

« 1.0327 

21 

9.3177 

0.7102 

p  9.4115 

1.3106 

21 

9.6085 

0.8013 

1.2068 

1.0207 

22 

9.3255 

0.7108 

9.7561 

1.3104 

22 

9.6112 

0.8029 

1.2111 

1.0083 

23 

9.3330 

0.7115 

9.9455 

1.3101 

23 

9.6138 

0.8044 

1J2152 

0.99r3 

24 

9.3405 

0.7122 

0.0770 

1.3097 

24 

9.6165 

0.8058 

1.2192 

0.9818 

25 

9.3478 

n  0.71 30 

0.1776 

n  1.3092 

25 

9.6190 

n  0.8073 

1.2230 

n  0.9677 

26 

9.3549 

0.7139 

0.2591 

1.3085 

26 

9.6215 

0.8087 

li2266 

0.9530 

27 

9.3620 

0.7147 

0.3276 

1.3078 

27 

9.6240 

0.8101 

1J2301 

0.9377 

28 

9.3689 

0.7156 

0.3867 

1.3069 

28 

9.6264 

0.8114 

1.2335 

0.9217 

29 

9.3757 

0.7166 

0.4386 

1.3059 

29 

9.6288 

0.8127 

1.2367 

0.9049 

30 

9.38*^4 

n  0.7176 

0.4848 

n  1 .3048 

30 

9.6312 

n  0.8141 

li2398 

n  0.8873 

31 

9.3890 

n  0.7187 

0.5264 

n  1.3035 

31 

9.6335 

n  0.8153 

1.2427 

n  0.8688 

Januftry  1  to  Joly  1,  £  = — (y'.04. 


July  1  to  December  38,  S  »  '0".03. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

LOGARITHMS  FOR  REDUCTION  OF  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 

Data. 

A. 

B. 

€. 

B. 

Date. 

A. 

B. 

€. 

B. 

Sept.  1 

9.6358 

n  0.8165 

1.2455 

n  0.8495 

Nov.  1 

9.7571 

n  0.81 91 

1.1581 

1.1177 

2 

9.6381 

0,8177 

1.2481 

0.8290 

2 

9.7592 

0.8182 

1.1516 

1.1266 

3 

9.6403 

0.8188 

1.2506 

0.8073 

3 

9.7614 

0.8173 

1.1449 

1.1352 

4 

9.6425 

0.8200 

1.2530 

0.7844 

4 

9.7636 

0.8164 

1.1380 

1.14:)6 

5 

9.6447 

0.8210 

15552 

0.7601 

5 

9.7658 

0.8155 

1.1308 

1.1516 

6 

9.6469 

n  0.8221 

1.25r3 

»  0.7342 

6 

9.7680 

n  0.8146 

1.1233 

1.1594 

7 

9.6490 

0.8231 

1.2592 

0.7065 

7 

9.7702 

0.8137 

1.1156 

1.1669 

8 

9.6512 

0.8240 

li26il 

0.6767 

8 

9.7724 

0.8128 

1.1076 

1.1742 

9 

9.6532 

0.8250 

1J3628 

0.6447 

9 

9.7747 

0.8119 

1.0993 

1.1812 

10 

9.6553 

0.8258 

]i3643 

0.6098 

10 

9.7769 

0.8110 

1.0907 

1.1880 

11 

9.6574 

n  0.8267 

1.2658 

»  0.571 8 

11 

9.7792 

n  0.8101 

1.0818 

1.1945 

12 

9.6594 

0.8275 

1.2671 

0.5300 

12 

9.7815 

0.8092 

1.0725 

1.2008 

13 

9.6614 

0.8282 

1.2683 

0.4836 

13 

9.7838 

0.8084 

1.0629 

1.2069 

14 

9.6634 

0.8290 

li2693 

0.4314 

14 

9.7861 

0.8075 

1.0530 

15128 

15 

9.6654 

0.8296 

1.2702 

0.3720 

15 

9.7884 

0.8066 

1.0427 

1.2184 

16 

9.6674 

n  0.8303 

1.2710 

n  0.3028 

16 

9.7907 

n  0.8058 

1.0320 

15239 

17 

9.6693 

0.8309 

1.2717 

05204 

17 

9.7930 

0.8049 

1.0208 

1.2291 

18 

9.6713 

0.8315 

1.2722 

0.1193 

18 

9.7954 

0.8041 

1.0093 

1.2342 

19 

9.6732 

0.8320 

1.2726 

9.9843 

19 

9.7977 

0-8033 

0.9973 

15391 

ao 

9.6751 

0.8324 

1.2729 

9.7892 

20 

9.8001 

0.8025 

0.9847 

1.2438 

21 

9.6770 

n  0.8329 

1.2731 

n  9.4248 

21 

9.8024 

n  0.8017 

0.9717 

15483 

22 

9.6789 

0^333 

1.2731 

»  8.9057 

22 

9.8048 

0.8010 

0.9581 

1.25ii6 

23 

9.6808 

0.8336 

1.2730 

9.6366 

23 

9.8072 

0.8002 

0.9440 

15568 

24 

9.6827 

0.aJ39 

15728 

9.8U39 

24 

9.8095 

0.7995 

0.9292 

1.2607 

25 

9.6846 

0.8342 

li2725 

0.0542 

25 

9.8119 

0.7989 

0.9138 

1.2646 

26 

9.6865 

n  0.8344 

15720 

0.1711 

26 

9.8113 

»  0.7982 

0.8976 

1.2682 

27 

9.6883 

0.8346 

15714 

0.2630 

27 

9.8167 

0.7976 

0.8807 

1.2717 

28 

9.6902 

0.8347 

15706 

0.3388 

28 

9.8191 

0.7970 

0.8629 

1.2750 

29 

9.6921 

0.8348 

1.2698 

0.4032 

29 

9.8215 

0.7964 

0.8442 

1.2782 

30 

9.6939 

0.8349 

1.2688 

0.4592 

30 

9.8239 

0.7959 

0.8245 

15812 

Oct.   1 

9.6958 

n  0.8349 

15676 

0.5086 

Dec.  1 

9.8263 

n0  7954 

0.8039 

1.2840 

2 

9.6977 

0.8349 

1.2664 

0.5530 

2 

9.8287 

0.7950 

0.7819 

15867 

3 

9.6995 

0.8348 

1.2650 

0.5932 

3 

9^311 

0.7946 

0.7587 

1.2893 

4 

9.7014 

0.8347 

1.2635 

0.6298 

4 

9^335 

0.7942 

0.7340 

1.2917 

5 

9.7033 

0.8346 

1.2618 

0.6635 

5 

9.8359 

0.7939 

0.7076 

15939 

6 

9.7051 

n  0.8344 

1.2600 

0.6946 

6 

9.8383 

»  0.7936 

0.6794 

1.2960 

7 

9.7070 

0.8342 

1.2581 

0.7236 

7 

9.8406 

0.7933 

0.6491 

1.2980 

8 

9.7089 

0.8340 

1.2560 

0.7506 

8 

9.8430 

0.7931 

0.6162 

1.2998 

9 

9.7108 

0.8337 

1.2538 

0.7759 

9 

9.8454 

0.7929 

0.5806 

1.3015 

10 

9.7127 

0.8334 

1.2514 

0.7998 

10 

9.8478 

0.7928 

0.5417 

1.3030 

11 

9.7146 

n  0.8330 

1.2489 

0.8223 

11 

9.8502 

»  0.7927 

0.4990 

1.3044 

12 

9.7165 

0.8326 

1.2463 

0.8436 

12 

9.8525 

0.7927 

0.45r2 

1.3056 

13 

9.7184 

0.8322 

15435 

0.8638 

13 

9.8549 

0.7927 

0.3974 

1.3067 

14 

9.7204 

0.8317 

1.2405 

0.8829 

14 

9.8572 

0.7927 

0.3357 

1.3077 

15 

9.7223 

0.8312 

15374 

0.9011 

15 

9.8596 

0.7928 

0.2636 

1.3085 

16 

9.7243 

»  0.8307 

1.2341 

0.9186 

16 

9.8619 

110.7930 

0.1769 

1.3092 

17 

9.7262 

0.8302 

15307 

0.9351 

17 

9.8642 

0.7932 

0.0G83 

1.3097 

18 

9.7282 

0.8296 

1.2271 

0-9510 

18 

9.8666 

0.793d 

9.9230 

1.3102 

19 

9.7302 

0.8290 

1.2234 

0.9662 

19 

9.8689 

0.7938 

9.7025 

1.3104 

20 

9.7322 

0.8284 

15195 

0.9808 

20 

9.8711 

0.7941 

p  9.2350 

1.3106 

21 

9.7342 

n  0.8277 

1.2154 

0.9948 

21 

9.8734 

n  0.7945 

n  95160 

1.3106 

22 

9.7362 

0.8270 

1.2112 

1.0082 

22 

9.8757 

0.7949 

9.6953 

1.3104 

23 

9.7382 

0.8263 

1.2067 

1.0211 

23 

9.8780 

0.7954 

9.9186 

1.3102 

24 

9.7403 

0.8256 

1.2021 

1.0335 

24 

9.8802 

0.7960 

0.0654 

1.3097 

25 

9.7423 

0.8248 

1.1973 

1.0454 

25 

9.8824 

0.7965 

0.1747 

1.3092 

26 

9.7444 

n  0.8241 

1.1923 

1.0569 

26 

9.8847 

n  0.7972 

n  0561 9 

1.3085 

27 

9.7465 

0.8233 

1.1871 

1.0679 

27 

9.8869 

0.7978 

0.3343 

1.3077 

28 

9.7486 

0.8225 

1.1817 

1.0786 

28 

9.8890 

0.7985 

0.3963 

1.3067 

29 

9.7507 

0.8217 

1.1761 

1.0889 

29 

9.8912 

0.7993 

0.4514 

1.3056 

30 

9.7528 

0.8208 

1.1703 

1.0988 

30 

9.8934 

0.8001 

0.4984 

1.3044 

31 

9.7549 

n  0.8200 

1.1643 

1.1084 

31 

9.8955 

n  0.8010 

n  0.5414 

1.3030 

32 

9.7571 

n  0.8191 

1.1581 

1.1177 

32 

9.8976 

n  0.8019 

It  0.5805 

1.3014 

JiUy  1  to  December  3d,  B  »— (K'.OS. 
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FIX£D  STARS,  1873. 


FOR  WASHINGTON  MEAN  MTONIGHT. 

aUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Bid.  hour. 

r. 

/ 

^ogg. 

G. 

hogh. 

U. 

Log  i. 

i. 

/ 

O. 

H. 

Jan.  1 

^.0053 

— 1^99 

0.8385 

215°  6 

1.3091 

349  1 

n  0.2267 

—1.69 

—0*866 

h  m 
14  20.6 

b  m 
23  16.0 

2 

.0080 

12.82 

0.8352 

215  37 

1.3089 

348  4 

i«>17 

1.83 

0.855 

14  22.5 

23  12.3 

h   3 

.0108 

12.65 

0.8319 

216  6 

1.3006 

347  7 

.2940 

1.97 

0.843 

14  24.4 

23  8.5 

(7.0)  4 

.0135 

12.47 

0.8287 

216  36 

1.3083 

346  11 

.3238 

2.11 

0.632 

14  26.4 

23  4.7 

5 

.0163 

12.30 

0.8255 

217  6 

1.3079 

345  14 

.3516 

2.25 

0.820 

14  28.4 

23  0.9 

6 

.0190 

—12.13 

0.8224 

217  36 

1.3076 

344  17 

n  0.3777 

—2.39 

— 0.8(»9 

14  30.4 

22  57.1 

7 

.0217 

11.96 

0.8193 

218  7 

1 .3072 

343  20 

.4021 

2.52 

0.7i»S 

14  32.5 

22  53.4 

8 

.0245 

11.79 

0.8163 

218  39 

1 .3069 

342  23 

.4251 

2.66 

0.780 

14  34.6 

22  49.6 

9 

.0272 

11.63 

0.8134 

219  11 

1.3065 

341  26 

.4468 

2.80 

0.775 

14  36.8 

22  45.8 

10 

.0299 

11.46 

0.6105 

219  44 

1.3061 

340  29 

.4673 

2.93 

0.764 

14  38.9 

22  41.9 

11 

.0327 

—11.29 

0.8076 

220  17 

1.3056 

339  32 

n  0.4868 

—3.07 

—0.753 

14  41.2 

22  38.1 

12 

.0354 

11.13 

0.8049 

220  51 

1.3052 

338  34 

.5053 

3.20 

0.742 

14  43.4 

22  34.3 

13 

.0382 

10.96 

0.8022 

221  25 

1.3047 

337  37 

.5229 

3.33 

0.r31 

14  45.7 

22  30.5 

14 

.0409 

10.80 

0,7996 

222  0 

1.3043 

336  39 

.5397 

3.46 

0.720 

14  48.0 

22  26.6 

15 

•.0436 

10.64 

0.7971 

222  35 

1.3038 

335  41 

.5557 

3.59 

0.709 

14  50.3 

22  22.8 

16 

.0464 

—10.48 

0.7946 

223  10 

1.3033 

334  43 

n  0.5711 

—3.72 

—0.699 

14  52.7 

22  18.9 

17 

.0491 

10.32 

0.7922 

223  46 

1.3027 

333  45 

.5857 

3.85 

0.688 

14  55.1 

22  15.0 

h   18 

.0518 

10.16 

0.7899 

224  22 

1.3022 

332  47 

.5998 

3.98 

0.678 

14  57.5 

22.11.2 

(8.0)  19 

.0546 

10.01 

0.7877 

224  59 

1.3017 

331  49 

.6132 

4.10 

0.667 

14  59.9 

22  7.3 

20 

.0573 

9.85 

0.7856 

225  35 

1.3U11 

330  51 

.6262 

4.23 

0.657 

15  2.4 

22  3.4 

21 

.0601 

—  9.70 

0.7835 

226  12 

1.3005 

329  52 

n  0.6386 

—  4.35 

—0.646 

15  4.8 

21  59.5 

22 

.0628 

9.54 

0.7815 

226  49 

1.3000 

328  53 

.6506 

4.47 

0.636 

15  7.3 

21  55.6 

23 

.0655 

9.39 

0.7797 

227  27 

1.2993 

327  54 

.6620 

4.59 

0.626 

15  9.8 

21  51.6 

24 

.0683 

9.24 

0.7779 

228  4 

1 .2987 

326  56 

.6731 

4.71 

0.616 

15  12.3 

21  47.7 

25 

.0710 

9.09 

0.7761 

228  42 

1.2981 

325  56 

.6837 

4.83 

0.606 

15  14.8 

21  43.8 

26 

.0737 

—  8.95 

0  7745 

229  20 

1.2975 

324  57 

n  0.6940 

—4.94 

—0.596 

15  17.3 

21  39.8 

27 

.0765 

8.80 

0.7730 

229  58 

1.2069 

323  58 

.7039 

5.06 

0.587 

15  19.9 

21  35.8 

28 

.0792 

8.65 

0.7715 

230  36 

12962 

322  58 

.7134 

5.17 

0.577 

15  22.4 

21  31.9 

29 

.0820 

8.51 

0.7701 

231  14 

1.2956 

321  58 

.7226 

5.28 

0.567 

15  24.9 

21  27.9 

30 

.0847 

8.37 

0.7689 

231  52 

1.2950 

320  58 

.7315 

5.39 

0.558 

15  27.5 

21  23.9 

31 

.0874 

—  8.23 

0.7677 

232  29 

1.2943 

319  58 

ft  0.7400 

—5.49 

—0.549 

15  30.0 

21  19.9 

Feb.  1 

.0902 

8.09 

0.7665 

233  7 

1.2936 

318  58 

.7483 

5.60 

0.539 

15  32.5 

21  15.9 

2 

.0929 

7.95 

0.7655 

233  45 

1.2930 

317  57 

.7562 

5.70 

0.530 

15  35.0 

21  11.8 

h   3 

0957 

7.82 

0.7645 

234  22 

1.2923 

316  57 

.7639 

5.81 

0.521 

15  37.5 

21  7.8 

(9.0)  4 

.0984 

7.68 

0.7636 

235  0 

1.2916 

315  56 

.7713 

5.91 

0.512 

15  40.0 

21  3.7 

5 

.1011 

—  7.55 

0.7628 

235  37 

1.2J)10 

314  55 

110.7785 

—6.00 

—0.503 

15  42.4 

20  59.7 

6 

.1039 

7.42 

0.7621 

236  14 

1.2903 

313  54 

.7854 

6.10 

0.495 

15  44.9 

20  55.6 

7 

.1066 

7.29 

0.7614 

236  50 

1.2897 

312  53 

.7920 

6.19 

0.486 

15  47.4 

20  51.5 

8 

.1093 

7.16 

0.7608 

237  27 

1.2890 

311  51 

.7984 

6.29 

0.477 

15  49.8 

20  47.4 

9 

.1121 

7.04 

0.7602 

238  3 

1.2883 

310  50 

.8046 

6.38 

0.469 

15  52.2 

20  43.3 

10 

.1148 

—  6.91 

0.7598 

238  39 

1.2877 

309  48 

n  0.8106 

—6.47 

—0.461 

15  54.6 

20  39.2 

11 

.1176 

6.79 

0.7594 

239  15 

1.2870 

308  46 

.8163 

6.55 

0.452 

15  57.0 

20  35.1 

12 

.1203 

6.66 

0.7590 

239  50 

1.2864 

307  44 

.8219 

6.64 

0.444 

15  59.3 

20  30.9 

13 

.1230 

6.54 

0.7587 

240  25 

1.2857 

306  42 

.8272 

6.72 

0.436 

16  1.7 

20  26.8 

14 

.1258 

6.42 

0.7584 

241  0 

1.2851 

305  40 

.8324 

6.80 

0.428 

16  4.0 

20  22.6 

15 

.1285 

—  6.30 

0.7582 

241  34 

1.2845 

304  37 

It  0.8373 

—6.87 

—0.420 

16  6.3 

20  18.5 

16 

.1312 

6.19 

0.7580 

242  8 

1.2839 

303  34 

.8420 

6.95 

0.412 

16  8.5 

20  14.3 

17 

.1340 

6.07 

0.7579 

242  42 

1.2833 

302  32 

.8466 

7.02 

0.405 

16  10.8 

20  10.1 

h  18 

.1367 

5.95 

0.7578 

243  15 

1.2827 

301  28 

.8510 

7.10 

0.397 

16  13.0 

20  5.9 

(10.0)19 

.1395 

5.84 

0.7577 

243  48 

1.2821 

300  25 

.8552 

7.16 

0.389 

16  15.2 

20  1.7 

20 

.1422 

—  5.73 

0.7577 

244  20 

1.2815 

299  22 

»  0.8592 

—7.23 

—0.382 

16  17.4 

19  57.5 

21 

.1449 

5.62 

0.7577 

244  52 

1.2810 

298  17 

.8631 

7.30 

0.375 

16  19.5 

19  53.2 

22 

.1477 

5.51 

0.7577 

245  24 

1.2805 

297  15 

.oOOo 

7.36 

0.367 

16  21.6 

19  49.0 

23 

.1504 

5.40 

0.7577 

245  56 

1.2799 

296  12 

.8703 

7.42 

O.:)60 

16  23.7 

19  44.8 

24 

.1531 

5.29 

0.7578 

246  27 

1.2794 

295  8 

.8736 

7.47 

0.353 

16  25.8 

19  40.5 

25 

.1559 

—  5.19 

0.7579 

246  57 

1.2789 

294  4 

»  0.8768 

—7.53 

—0.346 

16  27.8 

19  36.3 

26 

.1586 

5.08 

0.7579 

247  27 

1.2785 

293  0 

.8799 

7.58 

0.339 

16  29.8 

19  32.0 

27 

.1614 

4.98 

0.7580 

247  57 

1.2780 

291  56 

.8828 

7.63 

0.:i32 

16  31.8 

19  27.7 

28 

.1641 

4.87 

0.7581 

248  27 

1J2776 

290  51 

.8855 

7.68 

0..325 

16  33.8 

19  23.4 

29 

0.1668 

—  4.77 

0.7582 

248  56 

1.2772 

289  47 

n  0.8881 

—7.73 

—0.318 

16  357 

19  19.2 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0, 

TO  APPARENT  PLACES. 

Solar  cUy. 
Sid.  hour. 

r. 

/ 

Logg^. 

O. 

Log  k. 

H. 

Log  I. 

Z.    / 

O. 

H. 

Mar.  1 

^.1668 

—  4.77 

0.7582 

'MS^ 

1.2772 

289**  47 

n  0.8881 

—7.73 

-0.318 

h  lu 
16  35.7 

h  m 
19  192 

2 

.1696 

4.6G 

0.7584 

249  25 

1.2767 

288  43 

.8905 

7.77 

0.311 

16  :i7.7 

19  14.9 

3 

.1723 

4.57 

0.7585 

249  53 

1.2763 

287  38 

.8928 

7.81 

0.304 

16  :39.6 

19  10.6 

4 

.1751 

4.47 

0.7586 

250  22 

1.2759 

286  34 

.8949 

7.85 

0.298 

16  41.4 

19  6.3 

h   5 

.1778 

4.37 

0.7587 

250  50 

1.2756 

285  29 

.8969 

7.89 

0.291 

16  43.3 

19  2.0 

(11.0)  6 

.1805 

—  4.27 

0.758e 

251  17 

1.2752 

284  25 

n  0.8988 

—7.92 

—0.284 

16  15.1 

18  57.6 

7 

.1833 

4.17 

0.7589 

251  44 

1.2749 

283  20 

.9005 

7.95 

0.278 

16  47.0 

18  53.3 

8 

.1860 

4.07 

0.7590 

252  11 

1.2747 

282  15 

.9021 

7.98 

0.271 

16  48.8 

18  49.0 

9 

.1887 

3.97 

0.7590 

252  38 

1.2744 

281  10 

.9035 

8.01 

0.265 

16  50.5 

18  44.7 

10 

.1915 

3.88 

0.7591 

253  4 

1.2742 

280  5 

.9048 

8.03 

0.258 

16  52.3 

18  40.4 

11 

.1942 

-  3.78 

0.7591 

253  31 

1.2740 

279  0 

n  0.9060 

—8.05 

-0.252 

16  54.0 

18  36.0 

12 

.1970 

3.69 

0.7591 

253  57 

1.2738 

277  55 

.9070 

8.07 

0J^46 

16  55.8 

18  31.7 

13 

.1997 

3.59 

0.7591 

254  22 

1.2736 

276  50 

.9079 

8.09 

0.239 

16  57.5 

18  27.4 

14 

•2024 

3.50 

0.7591 

254  48 

1.2735 

275  45 

.9087 

8.10 

0.233 

16  59.2 

18  23.0 

15 

.2052 

3.40 

0.7590 

255  14 

1.2734 

274  40 

.9093 

8.11 

0.227 

17  0.9 

18  18.7 

16 

.2079 

—  3.31 

0.7589 

255  39 

1.2733 

273  35 

»  0.9098 

—8.12 

-0.220 

17  2.6 

18  14.4 

17 

.2106 

3.21 

0.7589 

256  4 

1.2732 

272  30 

.9102 

8.13 

0.214 

17  .4.3 

18  10.0 

18 

.2134 

3.12 

0.7587 

256  30 

1.27:« 

271  25 

.9104 

8.14 

0.208 

17  6.0 

18  5.7 

19 

.2161 

3.02 

0.7586 

256  55 

1.2731 

270  21 

.9105 

8.14 

0.202 

17  7.6 

18  1.4 

h  80 

.2189 

2.93 

0.7584 

257  19 

1J2731 

269  17 

.9105 

8.14 

0.195 

17  9.3 

17  57.1 

(12.0)21 

.2216 

—  2.83 

0.7582 

2.57  44 

1.2732 

268  11 

n  0.9103 

—8.13 

-0.189 

17  11.0 

17  52.7 

22 

.2243 

2.74 

0.7580 

258  9 

1.2732 

267  6 

.9101 

8.13 

0.183 

17  12,6 

17  48.4 

23 

.2271 

2.65 

0.7577 

258  34 

1.2733 

266  1 

.9096 

8.12 

0.176 

17  14.2 

17  44.1 

24 

.2298 

2.55 

0.7575 

258  58 

1.27*34 

264  57 

.9091 

8.11 

0.170 

17  15-9 

17  39.8 

25 

.2325 

2.46 

0.7571 

259  23 

1.2735 

263  52 

.9084 

8.10 

0.164 

17  17.5 

17  35.5 

26 

.2353 

—  2.36 

0.7568 

259  48 

1.2737 

262  48 

»  0.9076 

—8.08 

—0.157 

17  19.2 

17  31.2 

27 

.2380 

2.27 

0.7564 

260  13 

i.2r.w 

261  43 

.9067 

8.07 

0.151 

17  20.9 

17  26.9 

28 

.2408 

2.17 

0.7561 

260  38 

1.2740 

260  3D 

.9056 

8.05 

0.145 

17  22.5 

17  22.6 

29 

.2435 

2.07 

0.7556 

261  3 

1.2742 

259  34 

.9044 

8.02 

0.138 

17  24.2 

17  18.3 

30 

.2462 

1.98 

0.7552 

261  28 

1.2745 

258  30 

.9031 

8.00 

0.132 

17  25-9 

17  14.0 

31 

.2490 

—  1.88 

0.7547 

261  54 

1.2748 

257  26 

n  0.9016 

—7.97 

—0.125 

17  27.6 

17  9.8 

Apr.  1 

.2517 

1.78 

0.7542 

262  19 

1 .2750 

256  22 

.8998 

7.94 

0.119 

17  29.3 

17  5.5 

2 

.2545 

1.68 

0.7537 

262  45 

1 .2753 

255  18 

.8983 

7.91 

0.112 

17  31.0 

17  1.2 

3 

ii572 

1.59 

0.7532 

263  10 

1.2757 

254  15 

.8!)64 

7.88 

0.106 

17  32.7 

16  57.0 

h   4 

.2599 

1.49 

0.7526 

263  36 

1 .2760 

253  11 

.8944 

7.84 

().09<3 

17  34.4 

16  52.8 

(13.0)  5 

.2627 

—  1.3'J 

0.7520 

264  3 

1.2764 

252  8 

n  0.892:) 

—7.80 

—0.092 

17  36.2 

16  48.5 

^    6 

.2654 

1.28 

0.7514 

264  29 

1.2768 

251  & 

.8900 

7.76 

0.086 

17  37.9 

16  44.3 

7 

.2681 

1.18 

0.7508 

264  56 

1.2772 

250  2 

.8876 

7.72 

0.079 

17  39.7 

16  40.1 

8 

.2709 

1.08 

0.7502 

265  23 

1.2776 

248  59 

.8851 

7.67 

0.072 

17  41.5 

16  35.9 

9 

.2736 

0.98 

0.7495 

265  50 

1.2780 

247  56 

.8824 

7.63 

0.065 

17  43.3 

16  31.7 

10 

.2764 

—  0.87 

0.7488 

266  18 

1.2785 

246  53 

»  0.8795 

—7.58 

—0.058 

17  45.2 

16  27.6 

11 

.2791 

0.77 

0.7482 

2m  45 

1.2790 

245  51 

.8766 

7.53 

0.051 

17  47.0 

16  23.4 

12 

.2818 

0.66 

0.7475 

267  13 

1.2794 

244  49 

.8r.i4 

7.47 

0.044 

17  48.9 

16  19.2 

13 

.2846 

0.55 

0.7468 

267  42 

1.2799 

243  46 

.8702 

7.42 

o.o:j7 

17  50.8 

16  15.1 

14 

.2873 

0.45 

0  7461 

268  11 

1.2805 

242  44 

.8667 

7.36 

0.030 

17  52.7 

16  11.0 

15 

.2900 

—  0.34 

0.7454 

268  40 

1.2810 

241  43 

»  0.8632 

-7.30 

—0.023 

17  54.6 

16  6.9 

16 

.2928 

0.23 

0.7447 

269  9 

1.2815 

240  41 

.8594 

7.23 

0.015 

17  56.6 

16  2.8 

17 

.2955 

—  0.12 

0.7440 

269  39 

1.2821 

239  40 

.8555 

7.17 

—0.008 

17  58.6 

15  58.7 

18 

.2983 

O.OU 

0.7433 

270  10 

1.2826 

238  39 

.8515 

7.10 

0.000 

18  0.6 

15  54.6 

19 

.3010 

+  0.11 

0.7426 

270  40 

1 .2832 

237  38 

.8473 

7.03 

+0.007 

18  2.7 

15  50.5 

h  20 

.3037 

+  052 

0.7419 

271  12 

1.2838 

236  37 

»  0.8429 

.-6.iK) 

+0.015 

18  4.8 

15  46.5 

(14.0)21 
22 

.3065 
.3092 

0.34 
0.46 

0.7412 
0.7406 

271  43 

272  15 

1.2844 

1.2850 

235  36 
234  :)6 

.a'583 
.8336 

6.89 
6.82 

0.02:J 

o.o:jo 

18  6.9 
18  9.0 

15  42.4 

15  :«.4 

23 

.3119 

0.57 

o.rjyy 

272  47 

1.2856 

23:$  36 

.8287 

6.74 

o.otw 

18  11.2 

15  34.4 

24 

.3147 

0.69 

0.r393 

273  20 

1.2862 

232  36 

.8236 

6.66 

0.046 

18  13.4 

15  3J.4 

^ 

.3174 

+  0.81 

0.7387 

273  54 

1.2868 

231  36 

»  0.8184 

—6.58 

+0.054 

18  15.6 

15  26.4 

26 

.3202 

0.94 

0.7382 

274  27 

1.2874 

230  36 

.8129 

6.50 

0.062 

18  17.8 

15  22.4 

27 

.322<J 

1.06 

0.7377 

275  2 

1.2881 

229  37 

.8072 

6.41 

0.071 

18  20.1 

15  18.5 

28 

.3256 

1.18 

0,7372 

275  *MJ 

1.2887 

228  38 

.8014 

6.33 

0.079 

18  22.4 

15  14.5 

29 

.3284 

1.31 

0.7367 

276  11 

1.2893 

227  39 

.7954 

6.24 

0.087 

18  24.8 

15  10.6 

30 

.3311 

+  1.44 

0.7363 

276  47 

1.2899 

226  40 

n  0.7891 

—6.15 

+0.096 

18  27.0 

15  6.7 

31 

0.3339 

+  1.57 

0.7360 

277  23 

1.2906 

225  42<n  0.7827 

^6.06'  +0.104 

18  29.5 

15  2.8 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0, 

TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/ 

Logg. 

1 

o.  : 

o   /' 

277  23. 

Log  h. 

H. 

> 
Logi, 

/ 

o. 

H. 

May  1 

^.3339 

+  1.57 

0.7360 

1.2906 

225""  42 

n  0.7827 

— 6'.'06 

+0J04 

h  m 
18  29.5 

h  m 
15  2.8 

2 

.3366 

1.70 

0.7356 

277  59 

1.2912 

224  43 

.7760 

5.97 

0.113  18  31.9 

14  58.9 

3 

.3393 

1.83 

0.7354 

278  36 

1.2918 

223  45 

.7691 

5.88 

0.122  18  34.4 

14  55.0 

4 

.3421 

1.96 

0.7352 

279  13 

1.2J)25 

222  47 

.7619 

5.78 

0.131 

18  36.9 

14  51.1 

h   5 

.3448 

2.09 

0.7350 

279  50 

1.2931 

221  49 

.7545 

5.68 

0.140  18  39.4 

14  47.3 

(15.0)  6 

.3475 

+  2.23 

0.7349 

280  28 

1.2937 

220  52 

»  0.7469 

—5.58 

+0.149  18  41.9 

14  43.4 

7 

.3503 

2.36 

0.7349 

281  7 

1.2944 

219  54 

.7390 

5.48 

0.158  18  44.4 

14  39.6 

8 

.3530 

2.50 

0.7349 

281  45 

1.2950 

218  57 

.7308 

5.38 

0.167  18  47.0 

14  35.8 

9 

.3558 

2.64 

0.7350 

282  24 

1.2956 

218  0 

.7223 

.  5.28 

0.176 

18  49.6 

14  32.0 

10 

.3585 

2.78 

0.7352 

283  3 

1.2962 

217  3 

.7136 

5.17 

0.185 

18  52.2 

14  28.2 

11 

.3612 

+  2.92 

0.7355 

283  43 

1.2968 

216  6 

n  0.7046 

—5.06 

+0,195 

18  54.8 

14  24.4 

12 

.3640 

3.06 

0.7358 

281  22 

1.2974 

215  10 

.6951 

4.96 

0.204 

18  57.5 

14  20.7 

13 

.3667 

3.21 

0.7362 

285  2 

1.2980 

214  14 

.6855 

4.85 

OMU 

19'  05 

14  16.9 

14 

.3694 

3.35 

0.7367 

285  42 

1.2986 

213  18 

.6755 

4.74 

0.224 

19  2.8 

14  13.2 

15 

.3722 

3.50 

0.7373 

286  23 

1.2992 

212  22 

.6651 

4.62 

0.233 

19  5.5 

14  9.4 

16 

.3749 

+  3.65 

0.7380 

287  3 

1.2997 

211  26 

A  0.6544 

—4.51 

+0.243 

19  8i2 

14  5.7 

17 

.3777 

3.80 

0.7388 

287  44 

1.3003 

210  30 

.6432 

4.40 

Oi253 

19  10.9 

14  2.0 

18 

.3804 

3.95 

0.7396 

288  25 

1.3009 

209  35 

.6317 

4.28 

0.263 

19  13.7 

13  58.3 

19 

.3831 

4.10 

0.7406 

289  6 

1 .3014 

208  40 

.6197 

4.17 

0.273 

19  16.4 

13  54.6 

h  20 

.3859 

4.25 

0.7416 

289  47 

1.3019 

207  44 

.6072 

4.05 

0.283 

19  19.1 

13  51.0 

(16.0)21 

.3886 

+  4.40 

0.7428 

290  28 

1.3024 

206  49 

n  0.5943 

—3.93 

+0.294 

19  21.8 

13  47.3 

22 

.3913 

4.56 

0.7440 

291  9 

1.3029 

205  55 

.5808 

3.81 

0.304 

19  24.6 

13  43.6 

23 

.3941 

4.71 

0.7453 

291  50 

1.3034 

205  0 

.5668 

3.69 

0.314 

19  27.3 

13  40.0 

24 

.3968 

4.87 

0.7468 

292  30 

1.3039 

204  5 

.5521 

3.56 

0.325 

19  30.0 

13  36.4 

25 

.3996 

5.03 

0.7483 

293  11 

1.3043 

203  11 

.5369 

3.44 

0.335 

19  32.7 

13  32.7 

26 

.4023 

-f  5.18 

0.7499 

293  51 

1.3048 

202  17 

n  0.5210 

—3.32 

+0.346 

19  35.4 

13  29.1 

27 

.4050 

5.34 

0.7516 

294  31 

1.3052 

201  23 

.5043 

3.19 

0.356 

19  38.1 

13  25.5 

28 

.4078 

5.51 

0.7534 

295  12 

1.3056 

200  29 

.4869 

3.07 

0.367 

19  40.8 

13  21 .9 

29 

.4105 

5.67 

0.7553 

295  51 

1.3060 

199  35 

.4686 

2.94 

0.378 

19  43.4 

13  18.3 

30 

.4133 

5  83 

0.7573 

296  31 

1.3064 

198  41 

.4494 

2.81 

0.389 

19  46.1 

13  14.7 

31 

.4160 

+  5.99 

0.7594 

297  11 

1.3068 

197  47 

n  0.4292 

—2.69 

+0.400 

19  48.7 

13  11.2 

June  1 

.4187 

6.16 

0  7616 

297  50 

1.3071 

196  54 

.4078 

2J36 

0.410 

19  51.3 

13  7.6 

2 

.4215 

6.32 

0.7639 

298  28 

1.3975 

196  0 

.3853 

2.43 

0  421 

19  53.9 

13  4.0 

3 

.4242 

6.49 

0.7662 

299  6 

1.3078 

195  7 

.3614 

2.30 

0.432 

19  56.4 

13  0.5 

h   4 

.4269 

6.65 

0.7686 

299  44 

1.3082 

194  14 

.3360 

2.17 

0.444 

19  58.9 

12  56.9 

(17.0)  5 

.4297 

+  6.82 

0.7712 

300  21 

1.3084 

193  20 

n  0.3087 

—2.04 

+  0.455 

20  1.4 

12  53.4 

6 

.4324 

6.99 

0.7737 

300  58 

1.3087 

192  27 

.2797 

1.90 

0.466 

20  3.9 

12  49.8 

7 

.4352 

7.15 

0.7764 

301  35 

1.3089 

191  34 

.2484 

1.77 

0.477 

20  6.3 

12  46.3 

8 

.4379 

7.32 

0.7792 

302  11 

1.3092 

190  41 

.2146 

1.64 

0.488 

20  8.7 

12  42.7 

9 

.4406 

7.49 

0.7820 

302  46 

1.3094 

189  48 

.1778 

1.51 

0.499 

20  ILl 

12  39.2 

10 

.4434 

-t-  7.66 

0.7849 

303  21 

1.3096 

188  55 

n  0.1375 

—1.37 

+0.511 

20  13.4 

12  35.7 

11 

.4461 

7.83 

-  0.7878 

303  55 

1 .3098 

188  3 

0.0929 

1.24 

0.522 

20  15.7 

12  32.2 

12 

.4488 

8.00 

0.7909 

304  29 

1.3099 

187  10 

0.0430 

1.10 

0.533 

20  17.9 

12  28.7 

13 

.4516 

8.17 

0.7939 

305  2 

1.3101 

186  17 

9.9866 

0.97 

0.545 

20  20.1 

12  25.2 

14 

.4543 

8.34 

0.7971 

305  34 

1.3102 

185  25 

9.9216 

0.83 

0.556 

20  22.3 

12  21.6 

15 

.4571 

+  8.51 

0.8003 

306  6 

1.3103 

184  32 

n  9.8451 

—0.70 

+0.568 

20  24.4 

12  18.1 

16 

.4598 

8.68 

0.8035 

306  38 

1.3104 

183  39 

9.7520 

0.56 

0.579 

20  26.5 

12  14.6 

17 

.4625 

8.85 

0.8068 

307  8 

1.3105 

182  47 

9.6330 

0.43 

0.590 

20  28.6 

12  11.1 

18 

.4653 

9.03 

0.8101 

307  38 

1.3105 

181  54 

9.4688 

OiK) 

0.602 

20  30.6 

12  7.6 

19 

.4680 

9i20 

0.8134 

308  8 

1.3106 

181  2 

9.2J07 

0.16 

0.613 

20  32.5 

12  4.1 

h  20 

.4707 

-f  9.37 

0.8168 

308  37 

1.3106 

183  9  n  8.3611 

—0.02 

+0.625 

20  34.5 

12  0.6 

(18.0)21 

.4735 

9.54 

0.8202 

309  5 

1.3106 

179  17:p9.0489 

+0.11 

0.636 

20  36.3 

11  57.1 

22 

.4762 

9.71 

0.8237 

309  32 

1.3106 

178  24 

9.3935 

0.25 

0.648 

20  38.2 

11  53.6 

23 

.4790 

9.89 

0.8272 

309  59 

1.3105 

177  32 

9.5829 

0.38 

0.659 

20  39.9 

n  59.1 

24 

.4817 

10.06 

0.8307 

310  25 

1.3105 

176  39 

9.7144 

0.52 

0.671 

20  41.7 

11  46.6 

25 

.4844 

+10.23 

0.8343 

310  51 

1.3104 

175  47 

9.8150 

+0.65 

+0.682 

20  43.4 

U  43.1 

26 

.4872 

10.40 

0.8378 

311  16 

1.3103 

174  54 

9.8965 

0.79 

0.693 

20  45.1 

11  39.6 

27 

.4899 

10.57 

0.8414 

311  40 

1.3101 

174  2 

9.9650 

0.92 

0.705 

20  46.7 

11  36.1 

28 

.4926 

10.74 

0.8450 

312  4 

1.3100 

173  9 

0.0241 

1.06 

0.716 

20  48.3 

11  32.6 

29 

.4954 

10.91 

0.8486 

312  27 

1.3098 

172  16 

0.076;) 

1.19 

0.727 

20  49.8 

11  29.1 

30 

.4981 

+11.08 

0.8522 

312  49 

1.3097 

171  24 

0.1222 

+1.32 

+0.739 

20  51.3 

11  25.6 

31 

0.5009 

+11.25 

0.8559 

313  11 

1.3095 

170  31 

0.1638 

+1.46; +0  750 

20  52.8 

11  22.1 

J 


FIXBD  STARS,  1873. 


357 


FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES 

1,  1873.0,  TO  APPARENT  PLACES. 

Solar  cUy. 
Sid.  hoar. 

r. 

/ 

Logg-. 

O. 

Log^. 

H. 

Log  2. 

i. 

/ 

G. 

U. 

July    1 

^.3009 

+u"t& 

0.8559 

313°  11 

1.3095 

170°  3l' 

0.1638 

+fM 

+9750 

h    m 

20  52.8 

li    m 
11  22.1 

2 

.5036 

11.42 

0.8595 

313  32 

1.3093 

169  38 

.2019 

1.59 

0.761 

20  54.2 

11  1^6 

3 

.5063 

11.59 

0.8631 

313  53 

1 .3090 

168  45 

.2366 

1.72 

0.773 

20  55.5 

11  15.0 

4 

.5091 

11.76 

0.8667 

314  13 

1.3088 

167  53 

.2687 

1.86 

0.784  20 

56.9 

11  11.5 

h       ^ 

.5118 

11.92 

0.8704 

314  32 

1.3085 

167    0 

.2984 

1.99 

0.795 

20  58.2 

11     8.0 

(ll).O)  6 

.5146 

+12.09 

0.8740 

314  51 

1.3082 

166    7 

0.3261 

+2.12 

+0.806  20  5f).4 

11     4.4 

7 

.5173 

.  12.26 

0.8776 

315    9 

1 .307!) 

165  13 

:Xj21 

2.25 

0.817 

21 

0.6 

11     0.9 

8 

.5200 

12.42 

0.8812 

315  27 

1 .3076 

164  20 

.3764 

2.38 

0.82f^ 

21 

1.8 

10  57^ 

9 

.5228 

12.59 

0.8848 

315  44 

1 .3073 

163  27 

.3994 

2.51 

0.839 

21 

2.9 

10  53.8 

10 

.5255 

12.75 

0.8884 

316     1 

1 .3070 

162  34 

.4211 

2.64 

0.85;; 

21 

4.1 

10  50.2 

11 

.5282 

+12.92 

0.8919 

316  17 

1.3066 

161  40 

0.4416 

+2.76 

+0.861 

21 

5.1 

10  46.7 

12 

.5310 

13.0H 

0.8955 

316  33 

1.3062 

160  47 

.4612 

2.81) 

0.872 

21 

6.2 

10  43.1 

13 

.5337 

13.24 

0.8990 

316  48 

1.3058 

159  53 

.4797 

3.02 

0.883 

21 

7.2 

10  39.5 

14 

.5365 

13.40 

0.9025 

317    2 

1.3054 

158  59 

.4974 

3.14 

0.894 

21 

8.2 

10  35.9 

15 

.5392 

13.56 

0.9060 

317  16 

1.3050 

158    5 

.5143 

3.27 

0.904 

21 

9.1 

10  32.4 

16 

.5419 

+13.72 

0.9094 

317  30 

1.3045 

157  11 

0.5304 

+3.39 

+0.915 

21 

10.0 

10  28.8 

17 

.5447 

13.88 

0.9129 

317  43 

1.3041 

156  17 

.5458 

3.51 

0.925 

21 

10.9 

10  25iJ 

18 

.5474 

14.04 

0.9163 

317  56 

1.3036 

155  23 

.5606 

3.64 

0.936 

21 

11.7 

10  21.5 

19 

.5501 

14.19 

0.9197 

318    8 

1.3032 

154  28 

.5748 

3.76 

0.946 

21 

12.5 

10  17.9 

h    20 

.5529 

14.35 

0.9230 

318  20 

1.3027 

153  34 

.5885 

3.88 

0.957 

21 

13.3 

10  14.2 

(90.0)21 

.5556 

+14.50 

0.9264 

318  32 

1.3021 

152  39 

0.6016 

+4.00 

+0.967 

21 

14.1 

10  10.6 

22 

.5584 

14.65 

0.92J)7 

318  43 

1.3016 

151  45 

.6142 

4.11 

0.977 

21 

14.8 

10    7.0 

23 

.5611 

14.81 

0.9330 

318  53 

1.3011 

150  50 

.6263 

4.23 

0.987 

21 

15.6 

10    3.3 

24 

.5638 

14.96 

0.9362 

319    4 

1.3006 

149  55 

.6380 

4.34 

0.997 

21 

16.3 

9  59.7 

25 

.5666 

15.11 

0.D394 

319  14 

1.3000 

149    0 

.6492 

4.46 

1.007 

21  16.9 

9  56.0 

26 

.5693 

+15.25 

0.9426 

319  23 

1.2995 

148    4 

0.6601 

+4.57 

+1.017 

21 

17.6 

9  52.3 

27 

.5720 

15.40 

0.9458 

319  33 

1.2989 

147    9 

.6706 

4.68 

1.027 

21 

18.2 

9  48.6 

28 

.5748 

15.55 

0.9489 

319  42 

1.2983 

146  14 

.6807 

4.79 

1.037 

21 

18.8 

9  44.9 

29 

.5775 

15.69 

0.9520 

319  50 

1.2977 

145  18 

.6905 

4.90 

1.046 

21 

19.4 

9  41.2 

30 

.5803 

15.84 

0.9551 

319  59 

1.2971 

144  22 

.6999 

5.01 

1.056 

21 

19.9 

9  37.5 

31 

.5830 

+15.98 

0.9581 

320    7 

1.2965 

143  26 

0.7091 

+5.12 

+1.065 

21 

20.5 

9  33.7 

Aug.   1 

.5857 

16.12 

0.9611 

320  15 

1.2959 

142  29 

.7179 

5.22 

1.075 

21 

21.0 

9  30.0 

2 

.5885 

16.26 

0.9641 

320  22 

1 .2953 

141  33 

.7264 

5.33 

1.084 

21 

21.5 

9  26.2 

3 

.5912 

16.40 

0.9670 

320  29 

1.2947 

140  36 

.7346 

5.43 

1.093 

21 

22.0 

9  22.4 

h      4 

.5940 

16.54 

0.9699 

320  36 

1.2941 

139  39 

.7426 

5.53 

1.102 

21 

22.4 

9  18.6 

(21.0)  5 

.5967 

+16.67 

0.9727 

320  43 

1.2935 

138  42 

0.7503 

+5.63 

+1.112 

21 

22.9 

9  14.8 

6 

.5994 

16.81 

0.9755 

320  50 

1.2929 

137  45 

.7578 

5.72 

1.121 

21 

23.3 

9  11.0 

7 

.6022 

16.94 

0.9783 

320  56 

1.2922 

136  48 

.7650 

5.82 

1.129 

21 

23.7 

9    7J2 

8 

.6049 

17.07 

0.9810 

321     2 

1.2916 

135  50 

.7720 

5.92 

1.138 

21 

24.2 

9    3.4 

9 

.6076 

17.21 

0.9837 

321     8 

1.2910 

134  53 

.7788 

6.01 

1.147 

21 

24.6 

8  59.5 

10 

.6104 

+17.34 

0.9864 

321  14 

1.2904 

133  55 

0.7853 

+6.10 

+1.156 

21 

24.9 

8  55.6 

11 

.6131 

17.46 

0.9891 

321  20 

1.2897 

132  56 

.7916 

6.19 

1.164 

21 

2.'>.3 

8  51.8 

12 

.6159 

17.59 

0.9917 

321  25 

1.2891 

131  58 

.7978 

6.28 

1.173 

21 

25.7 

8  47.9 

13 

.6186 

17.72 

0.9942 

321  30 

1.2885 

131     0 

.8037 

6.36 

1.181 

21 

26.0 

8  44.0 

14 

.6213 

17.84 

0.9967 

321  36 

1.2878 

130    1 

.8094 

6.45 

1 .189 

21 

26.4 

8  40.1 

15 

.6241 

+17.96 

0.9992 

321  41 

1.2872 

129    2 

0.8149 

+6.53 

+1.198 

21 

26.7 

8  36.1 

16 

.6268 

18.09 

1.0017 

321  46 

1.2866 

128    3 

.8202 

(L61 

1 .206 

21 

27.0 

8  32.2 

17 

.6295 

18.21 

1.0041 

321  50 

1.2860 

127    4 

.8254 

6.69 

1.214 

21 

27.4 

8  28.3 

18 

.6323 

18.33 

1 .0065 

321  55 

1.2854 

126    5 

.8303 

6.77 

1 .222 

21 

27.7 

8  24.3 

h    19 

.6350 

18.45 

1 .0088 

322    0 

1.2848 

125    5 

.8351 

6.84 

1.230 

21 

28.0 

8  20.4 

(22.0)20 

.6378 

+18.56 

1.0111 

322    4 

1.2842 

124    5 

0.8.397 

+6.91 

+1 .238 

21 

28.3 

8  16.4 

21 

.6405 

18.68 

1.0134 

322    8 

1.2836 

123    5 

.8442 

6.98 

1.245 

21 

28.6 

8  12.4 

22 

.6432 

18.80 

1.0156 

322  13 

1.2831 

122    5 

.8485 

7.05 

1.253 

21 

28.9 

8    8.3 

23 

.6460 

18.91 

1.0178 

322  17 

1.2825 

121    5 

.8526 

7.12 

1.261 

21 

29.2 

8    4.3 

24 

.6487 

19.02 

1.0200 

322  22 

1.2819 

120    4 

.8566 

7.19 

1.268 

21 

29.4 

8    0.3 

25 

.6514 

+19.14 

1.0222 

322  26 

1.2814 

119    3 

0.8604 

+7.25 

+1 .276 

21 

29.7 

7  56.2 

26 

.6542 

19.25 

1 .0243 

322  30 

1.2809 

118    2 

.8640 

7.31 

1.283 

21 

30.0 

7  52.2 

27 

.6569 

19.36 

1.0263 

322  34 

1.2803 

117    1 

.8675 

7.37 

1.291 

21 

30.3 

7  48.1 

26 

.6597 

19.47 

1.0284 

322  38 

1.2798 

116    0 

.8709 

7.43 

1.298 

21 

30.6 

7  44.0 

29 

.6624 

19.57 

1.0304 

322  42 

1.2793 

114  59 

.8741 

7.48 

1 .3)5 

21 

30.8 

7  39.9 

1 

30 

.6651 

+19.68 

1.0323 

322  46 

1.278S 

113  57 

0.8772 

+7.54 

+1.3r^ 

21 

31.1 

7  35.8 
7  'M.7 

31 

0.6679 

+19.79 

1.0343 

322  50 

1.2784 

112  5S 

f    0.8801 

+7.59:+i.:un 

>21 

31.4 

33 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES,  1873.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hour. 

r. 

/ 

Log^. 

G. 

Log  h. 

H. 

Log  i. 

i. 

/■ 

O 

H. 

Sept.  1 

^.6706 

+19.89 

1.0362 

322°  55 

1.2780 

o      / 

111  53 

0.8829 

+7.64 

+L326 

h     m 
21  31.6 

h     m 
7  27.6 

2 

.6734 

20.00 

1.0381 

322  59 

1.2775 

110  51 

.8855 

7.68 

1 .333 

21  31.9 

7  23.4 

3 

.6771 

20.10 

1.0399 

32?    3 

12771 

109  49 

.8880 

7.73 

l.:^40 

21  32.2 

7  19.3 

h      4 

.6788 

20.20 

1.0417 

323    7 

1.2767 

108  47 

.8904 

7.77 

1.347 

21  32.5 

7  15.1 

(23.0)  5 

.6816 

20.30 

1.0435 

323  11 

1.2763 

107  44 

.8926 

7.81 

1.354 

21  32.8 

7  10.9 

6 

.6843 

4-20.41 

1.0453 

323  16 

1.2769 

106  41 

0^8947 

+7.85 

+1.360 

21  33.1 

7    6.8 

7 

.6870 

20.51 

1.0470 

323  20 

1.2756 

105  39 

.8966 

7.88 

1.367 

21  33.3 

7    2.6 

*        8 

.6898 

20.61 

1.0487 

323  24 

1 .2753 

104  36 

.8985 

7.92 

1.374 

21  33.6 

6  58.4 

9 

.6925 

20.71 

1 .0504 

323  29 

1.2750 

103  33 

.9002 

7.95 

1.-38I 

21  33.9 

6  54.2 

10 

.6953 

20.81 

1.0520 

323  33 

1.2747 

102  30 

.9017 

7.97 

1.387 

21  34.2 

6  50.0 

11 

.6980 

+20.91 

1.0537 

323  38 

1.2745 

101  26 

0.9032 

+8.00 

+1.394 

21  34.5 

6  45.8 

12 

.7007 

21.00 

1.0553 

323  43 

1.2742 

100  23 

.9045 

8.03 

1.400 

21  34.8 

6  41.5 

13 

.7035 

21.10 

1.0568 

323  47 

1.2740 

99  20 

.9057 

.8.05 

1.407 

21  35.2 

6  37.3 

14 

.7062 

21.20 

1.0584 

323  52 

1.2738 

98  16 

.9067 

8.07 

1.413 

21  35.5 

6  33.1 

15 

.7089 

21.29 

1.0599 

323  57 

1.2736 

97  12 

.9076 

8.08 

1.420 

21  35.8 

6  28.8 

16 

.7117 

+21.39 

1.0614 

324    2 

1.2735 

96    9 

0.9084 

+8.10 

+1.426 

21  36.1 

6  24.6 

17 

.7144 

21.49 

1.0629 

324    7 

1.2734 

95    5 

.9091 

8.11 

1.433 

21  36.5 

6  20.3 

18 

.7173 

21.58 

10644 

324  12 

1 .2733 

94     1 

.9096 

8.12 

1.439 

21  36.8 

6  16.1 

h     19 

.7199 

21.68 

10658 

324  18 

1.2732 

92  57 

.9100 

8.13 

1.445 

21  37.2 

6  11.8 

(0.0)  20 

.7226 

21.78 

1.0673 

324  23 

1.2732 

91  53 

.9103 

8.13 

1.452 

21  37.5 

6    7.5 

21 

.7254 

+21.87 

1 .0637 

324  28 

1 .2731 

90  41) 

0.9105 

+8.14 

+1.458 

21  37.9 

6    3.3 

22 

.7281 

21.97 

1.0701 

324  34 

1.2731 

89  45 

.9105 

8.14 

1.465 

21  38.3 

5  59.0 

23 

.7308 

22.07 

1.0715 

324.40 

1.2731 

88  41 

.9104 

8.14 

1.471 

21  38.7 

5  54.7 

24 

.7336 

22.16 

1.0728 

324  46 

1 .2732 

87  37 

.9102 

8.13 

1.478 

21  39.1 

5  50.4 

25 

.7363 

22M 

1.0742 

324  52 

1.2732 

86  32 

.9099 

8.13 

1.484 

21  39.5 

5  46.2 

26 

.7391 

+22.35 

1.0755 

324  58 

1.2733 

85  29 

0.9094 

+8.12 

+1.490 

21  39.9 

5  41.9 

27 

.7418 

22.45 

1.0768 

325    4 

1.2734 

84  24 

.9088 

8.11 

1.497 

21  40.3 

5  37.6 

28 

.7445 

22.55 

1.0781 

325  11 

1.2736 

83  20 

.9080 

8.09 

1.503 

21  40.7 

5  33.3 

29 

.7473 

22.64 

1.0794 

325  17 

1.2737 

82  16 

.9072 

8.08 

1.510 

21  41.2 

5  29.0 

30 

.7500 

22.74 

1.0807 

325  24 

1 .2739 

81  11 

.9062 

8.06 

1.51 6 

21  41.6 

5  24.8 

Oct.    1 

.7528 

+23.84 

1.0819 

325  31 

1.2741 

80    7 

0.9050 

+8.03 

+1.523 

21  42.1 

5  204> 

2 

.7555 

22.94 

1.0832 

325  38 

1.2743 

79    3 

.9038 

8.01 

1.529 

21  42.5 

5  16.2 

3 

.7582 

23.04 

1.0845 

325  45 

1.2746 

77  59 

.9024 

7.99 

1.536 

21  43.0 

5  11.9 

h       4 

.7610 

23.14 

1.0857 

325  52 

1 .2749 

76  55 

.9009 

7.96 

1.543 

21  43.5 

5    7.7 

(1.0)    5 

.7637 

23.24 

1.0869 

325  59 

1 .2752 

75  51 

.8992 

7.93 

1.549 

21  44.0 

5    3.4 

6 

.7664 

+23.34 

1.0882 

326    7 

1.2755 

74  47 

0.8974 

+7.90 

+1.556 

21  44.5 

4  59.1 

7 

.7692 

23.44 

1.0894 

326  15 

1.2758 

73  43 

.8955 

7.86 

1.563 

21  45.0 

4  54.9 

8 

.7719 

23.54 

1.0906 

326  22 

1.2762 

72  39 

.8934 

7.82 

1.569 

21  45.5 

4  50.6 

9 

.7747 

23.64 

1.0919 

326  30 

1.2766 

71  36 

.8912 

7.78 

1.576 

21  46.0 

4  46.4 

10 

.7774 

23.75 

1.0931 

326  38 

1.2770 

70  32 

.8888 

7.74 

1 .583 

21  46.6 

4  42.1 

11 

.7801 

+23.85 

1.0943 

326  47 

1.2774 

69  28 

0.8863 

+7.70 

+1..590 

21  47.1 

4  37.9 

12 

.7829 

23.96 

1.0955 

326  55 

1.2778 

68  25 

.8837 

7.65 

1.597 

21  47.7 

4  33.7 

13 

.7856 

24.07 

1.0968 

327    3 

1.2782 

67  21 

.8809 

7.6a 

1.604 

21  48.2 

4  29.4 

14 

.7883 

24.17 

1.0980 

327  12 

1.2787 

66  18 

.8779 

7.55 

1.611 

21  48.8 

4  25.2 

15 

.7911 

24.28 

1 .0992 

327  21 

1.2792 

65  15 

.8748 

7.40 

1.619 

21  49.4 

4  21.0 

16 

.7938 

+24.39 

1.1005 

327  30 

1 .2797 

64  12 

0.8715 

+7.44 

+1.626 

21  50.0 

4  16.8 

17 

.7966 

24.50 

1.1017 

327  39 

1.2803 

63    9 

.8681 

7.38 

1.63i] 

21  50.6 

4  12.6 

18 

.7993 

24.61 

1.1030 

327  48 

1.2808 

62    6 

.8645 

7.32 

1.641 

21  51.2 

4    8.4 

h     19 

.8020 

24.72 

1.1042 

327  57 

1.2813 

61     3 

.8698 

7.26 

1.648 

21  51.8 

4    4.2 

(2.0)  20 

.8048 

24.84 

1.1055 

328    6 

1.2819 

60     1 

.8569 

7.19 

1.656 

21  52.4 

4    0.0 

21 

.8075 

+24.05 

1.1067 

328  16 

1.2824 

58  58 

0.8528 

+7.12 

+1.664 

21  53.1 

3  55.9 

22 

.8102 

25.07 

1.1080 

328  25 

1.2830 

57  56 

.8486 

7.06 

1.671 

21  53.7 

3  51.7 

23 

.8130 

25.19 

1.1093 

328  35 

1.2836 

56  54 

.8441 

6.98 

1.679 

21  54.3 

3  47.6 

24 

.8157 

25.31 

1.1106 

328  45 

1.2842 

55  51 

.8395 

6.91 

1.687 

21  55.0 

3  43.4 

25 

.8185 

25.43 

1.1119 

328  55 

1.2848 

54  49 

.8347 

6.83 

1.695 

21  55.6 

3  39.3 

26 

.8212 

+25.55 

1.1132 

329    4 

1.2855 

53  48 

0.8297 

+6.76 

+1.703 

21  56.3 

3  35.2 

27 

.8239 

25.67 

1.1145 

329  14 

1.2861 

52  46 

.8245 

6.68 

1.711 

21  57.0 

3  31.1 

28 

.8267 

25.80 

1.1159 

329  25 

1.2867 

51  44 

.8191 

6.59 

1.720 

21  57.6 

3  27.0 

29 

.8294 

25.92 

1.1172 

329  35 

lii873 

50  43 

.8135 

6.51 

1.728 

21  58.3 

3  22.9 

30 

.8322 

26.05 

1.1186 

329  45 

1.2880 

49  42 

.8077 

6.42 

1.737 

21  59.0 

3  18.8 

31 

.8349 

+26.18 

1.1200 

329  55 

1.2886 

48  41 

0.8017 

+6.33 

+1.745 

21  59.7 

3  14.7 

32 

0.8376 

+26.30 

1.1214 

330    5 

1.2893 

47  40 

0.7955 

+6.24 

+1.754 

22    0.4 

3  10.7 

FILLED  STARS,  1873. 
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FOR  WASHINGTON  MEAN  MIDNIGHT. 

QUANTITIES  FOR  REDUCING  MEAN  PLACES 

!,  1873.0,  TO  APPARENT  PLACES. 

Solar  day. 
Sid.  hoar. 

r. 

/ 

Logg'. 

O. 

Log  h. 

H. 

Log  i. 

• 

/ 

O. 

V. 

Nov.  1 

^.8376 

+a6^.'30 

1.1214 

330°  6 

1.2893 

47%d 

0.7955 

+6':24 

+L754 

h  m 
22  0.4 

h  m 
3  10.7 

2 

.8404 

26.44 

1.1228 

330  16 

1.2900 

46  39 

.7890 

6.15 

1.762 

22  1.1 

3  6.6 

h   3 

.843! 

26.57 

1.1242 

330  26 

1.2906 

45  39 

.7823 

6.06 

1.771 

22  1.8 

3  2.6 

(3.0)  4 

.8458 

26.70 

1.125e^ 

330  37 

1.29i3 

44  38 

.7754 

5.96 

1.780 

22  2.5 

2  58.5 

5 

.8486 

26.84 

1.1271 

330  47 

1.2919 

43  38 

.7682 

5.86 

1.789 

22  3.2 

2  54.5 

6 

.8513 

+26.97 

1.1285 

330  58 

isxm 

42  38 

0.7607 

+5.76 

+1.798 

22  3.9 

2  50.5 

7 

.8541 

27.11 

1.1300 

331  8 

1.2933 

41  38 

.7530 

5.66 

1.808 

22  4.5 

2  46.5 

8 

.8568 

27.25 

1.1315 

331  19 

1.2939 

40  38 

.7450 

5.56 

1.817 

22  5.2 

2  42.5 

9 

.8595 

27.40 

1.1331 

331  29 

1.2945 

39  38 

.7367 

5.45 

1.826 

22  bJQ 

2  38.6 

10 

.8623 

27.54 

1.1346 

331  40 

1.2952 

38  39 

.7281 

5.35 

1.836 

22  6.6 

2  34.6 

11 

.8650 

+27.68 

1.1362 

331  50 

1.2958 

37  39 

0.7192 

+5.24 

+1.846 

22  7.3 

2  30.6 

12 

.8677 

27.83 

1.1377 

332  0 

1.2965 

36  40 

.7099 

5.13 

1.855 

22  8.0 

2  26.7 

13 

.8705 

27.98 

1.1393 

332  11 

liJ971 

35  41 

.7003 

5.02 

1.865 

22  8.7 

2  22.7 

14 

.8732 

28.12 

1.1410 

332  21 

1.2977 

34  42 

.6904 

4.90 

1.875 

22  9.4 

2  18.8 

15 

.8760 

28.27 

1.1426 

332  31 

1.2983 

33  43 

.6801 

4.79 

1.885 

22  10.1 

2  14.9 

16 

.8787 

+28.43 

1.1442 

332  42 

li2989 

32  44 

0.6694 

+4.68 

+1.895 

22  10.8 

2  11.0 

17 

.8814 

28.58 

1.1459 

332  52 

1.2995 

31  46 

.6582 

4.55 

1.905 

22  11.5 

2  7.1 

18 

.8842 

28.r3 

1.1476 

333  2 

1.3001 

30  47 

.6467 

4.43 

1.916 

22  12.1 

2  3.2 

li   19 

.8869 

28.89 

1 .1493 

333  12 

1.3007 

29  49 

.6347 

4.31 

1.926 

22  12.8 

1  59.3 

(4.0)  20 

.8896 

29.05 

1.1510 

333  22 

1.3013 

28  51 

.6221 

4.19 

1.936 

22  13.5 

1  55.4 

21 

.8924 

+29i21 

1.1527 

333  32 

1.3018 

27  53 

0.6091 

+  4.07 

+1.947 

22  14.1 

1  51.5 

22 

.8951 

29.37 

1.1545 

333  42 

1.3024 

26  55 

.5955 

3.94 

1.958 

22  14.8 

1  47.7 

23 

.8979 

29.53 

1.1562 

333  52 

1.3029 

25  57 

.5814 

3.81 

1.968 

22  15.4 

1  43.8 

24 

.9006 

29.69 

1.1580 

334  1 

1.3034 

25  0 

.5666 

3.69 

1.979 

22  16.1 

1  40.0 

25 

.9033 

29.85 

1.1598 

334  11 

1.3039 

24  2 

.5512 

3.56 

1.990 

22  16.7 

1  36.1 

26 

.9061 

+30.02 

1.1616 

334  20 

1.3044 

23  5 

0.5350 

+3.43 

+2.001 

22  17.3 

1  32.3 

27 

.9088 

30.18 

1.1634 

334  29 

1.3049 

22  7 

.5181 

3.30 

2.012 

22  18.0 

1  28.5 

28 

.9115 

30.35 

1.1653 

334  39 

1.3053 

21  10 

.5003 

3.16 

2.023 

22  18.6 

1  24.7 

29 

.9143 

30.52 

1.1671 

334  48 

1.3058 

20  13 

.4816 

3.03 

2.035 

22  19.2 

1  20.9 

30 

.9170 

30.69 

1.1690 

334  57 

1.3062 

19  16 

.4619 

2.90 

2.046 

22  19.8 

1  17.1 

Dec.  1 

.9198 

+30.86 

1.1709 

335  5 

1.3066 

18  19 

0.4413 

+2.76 

+2.057 

22  20.4 

1  13.3 

2 

.9225 

31.03 

1.1728 

335  14 

1.3070 

17  22 

.4193 

2.63 

2.069 

22  20.9 

1  9.5 

3 

.9252 

31.20 

1.1747 

335  22 

1.3073 

16  25 

.3961 

2.49 

2.080 

22  21.5 

1  5.7 

h   4 

.9280 

31.37 

1.1766 

335  30 

1.3077 

15  29 

.3714 

2.35 

2.092 

22  22.0 

1  1.9 

(5.0)  5 

.9307 

31.55 

1.1786 

335  39 

1.3080 

14  32 

.3450 

2.21 

2.103 

22  22.6 

0  58.1 

6 

.9335 

+31.72 

1.1805 

335  47 

1.3084 

13  36 

0.3168 

+2.07 

+2.115 

22  23.1 

0  54.4 

7 

.9362 

31.90 

1.1824 

335  54 

1.3086 

12  39 

.2865 

1.93 

2.126 

22  23.6 

0  50.6 

8 

.9389 

32.07 

1.1844 

336  2 

1.3089 

11  43 

.2536 

1.79 

2.138 

22  24.1 

0  46.8 

9 

.9417 

32.25 

1.1863 

336  10 

1.3092 

10  46 

.2180 

1.65 

2.150 

22  24.6 

0  43.1 

10 

.9444 

32.43 

1.1883 

336  17 

1.3094 

9  50 

.1791 

1.51 

2.162 

22  25.1 

0  39.3 

11 

.9471 

+32.60 

1.1903 

336  24 

1.3096 

8  54 

0.1364 

+1.37 

+2.174 

22  25.6 

0  35.6 

12 

.9499 

32.79 

1.1923 

336  31 

1.3098 

7  57 

0.0886 

IJ23 

2.186 

22  26.1 

0  31.8 

13 

.9526 

32.96 

1.1943 

336  38 

1.3100 

7  1 

0.0348 

1.08 

2.198 

22  26.5 

0  28.1 

14 

.9554 

33.14 

1.1963 

336  44 

1.3101 

6  5 

9.9731 

0.94 

2.20JI 

22  27.0 

0  24.3 

15 

.9581 

33.32 

1.1983 

336  51 

1.3103 

5  9 

9.9010 

0.80 

2.221 

22  27.4 

0  20.6 

16 

.9608 

+33.50 

1.2002 

336  57 

1.3104 

4  13 

9.8143 

+0.65 

+2.233 

22  27.8 

0  16.9 

17 

.9636 

33.68 

1.2022 

337  3 

1.3105 

3  17 

9.7057 

0.51 

2.245 

22  28.2 

0  13.1 

18 

.9663 

33.86 

1.2042 

337  9 

1.3105 

2  21 

9.5604 

0.36 

2.257 

22  28.6 

0  9.4 

h  19 

.9690 

34.04 

1.2063 

337  15 

1.3106 

1  25 

9.3399 

0.22 

2.270 

22  29.0 

0  5.6 

(6.0)  20 

.9718 

34.22 

1.2083 

337  20 

1.3106 

0  2i) 

;» 8.8724 

+0.07 

2.282 

22  29.3 

0  1.9 

21 

.9745 

+34.40 

1.2103 

337  25 

1.3106 

359  33 

n  8.8534 

—0.07 

+2.294 

22  29.7 

23  58.2 

22 

.9773 

34.58 

1.2123 

337  31 

1.3106 

358  36 

9.3327 

0.22 

2.306 

22  30.0 

23  54.4 

23 

•imuu 

34.76 

1.2143 

337  35 

1.3105 

357  40 

9.5560 

0.36 

2.318 

22  30.4 

23  50.7 

24 

.9827 

34.94 

1.2163 

337  40 

1.3104 

356  44 

9.7028 

0.50 

2.330 

22  30.7 

23  47.0 

25 

.9855 

35.12 

1.2183 

337  45 

1.3104 

355  48 

9.8121 

a65 

2.342 

22  31.0 

23  43J2 

26 

•t700<6 

+35.31 

1.2202 

337  49 

1.3103 

354  52 

n  9.8993 

—0.79 

+2.354 

22  31.3 

23  39.5 

27 

.9909 

35.49 

1.2222 

337  54 

1.3101 

353  56 

9.9717 

0.94 

2.366 

22  31.6 

23  35.7 

28 

.9935 

35.66 

1.2242 

337  58 

1.3100 

353  0 

0.0337 

1.08 

2.378 

22  31.8 

23  32.0 

29 

.9964 

35.84 

1.2262 

338  2 

1.3098 

352  3 

0.0888 

1.23 

2.390 

22  32.1 

23  28.2 

30 

0.9992 

36.02 

1J2282 

338  5 

1.3096 

351  7 

0.1358 

1.37 

2.401 

22  32.4 

23  24.5 

31 

1.0019 

+36.20 

1J8301 

338  9 

1.3094 

350  10 

It  0.1788 

—1.51 

+2.413 

22  32.6 

23  20.7 

32 

1.0046 

+36.38 

i3S2l 

338  12 

1.3092 

349  14 

»  0.2179 

-1.65 

+2.425 

22  32.8 

23  16.9 

260 


FIXED  STARS^  1873< 


BESSEL'S  FORMULiE  OF  REDUCTION  FOR  THE  FIXED  STARS, 


A  =  T 

B  = 
C  = 
D  = 


WITH  DR.  PETERS^S  COEFFICIENTS,  AND  BSSSEL^S  NOTATION. 

r  —  0.34243  sin  ^  +  0.00410  sin  2  ^  —  0.02519  sin  2  Q  +  0.00294  sin  (Q  +  82o  17'). 

—  9".2237  COB  ft  +  0".0896  cos  2  ft  —  0".5507  cos  2  ©  —  0".0093  cos  (©  +  280o  450. 

—  20".4451  cos  0)  cos  Q. 


b  = 

bf=^ 
df= 


20".4451  cos  0)  cos  Q- 

-  20".4451  sin  ©. 

-  0".0467  sin  ft  +  0".0015  sin  2  ft  —  0".0034  sin  2  ©. 

3-.07221  4- 1-.33696  sin  a  tan  d. 
•j^  cos  a  tan  d. 
■^  cos  a  sec  d. 
-^  sin  a  sec  d. 

20".0544  cos  a. 

-  sin  a. 

tan  u  cos  d  —  sin  a  sin  d. 
cos  a  sin  d. 


/^  =:  the  annual  proper  motion  in  right  ascension. 
fi'  =s  the  annual  proper  motion  in  declination. 

r  =s  the  time  reckoned  from  Jan.  0  —  .438,  (when  the  sun's  mean  longitade  is  280^,)  and 

expressed  in  fractional  parts  of  a  tropical  year. 
©  :=  the  sun's  true  longitude, 
ft  =s  the  longitude  of  the  moon's  ascending  node. 
Q  =s  the  obliquity  of  the  ecliptic. 

a  =  the  star's  mean  right  ascension  for  the  beginning  of  the  year, 
d  ^  the  star's  mean  declination  for  tne  beginning  of  the  year. 

a'=  the  star's  apparent  right  ascension  at  the  time  r. 
d'  =  the  star's  apparent  declination  at  the  time  r. 

a'—a  —  Aa  +Bb  +Cc  +Dd  +E  +  Tft, 
d'— d  =  Ao'  +  BA'4-Cc'+Dd'+T^'. 

The  following  formuln  may  also  be  used  by  putting 

/=  46".0831  A  +  E  ==  3».07221  A  +  tV  E-  »  =  C  ton  «. 

^  cos  G  =  20".0544  A.  A  sin  H  «r  C. 

^sinG=:B  AcosH=D. 

a'-a=/+r^  +  ^sin(G  +  a)^  +  Asin(H  +  a)^. 

d'  —  d  =  r /u'  -f"  ^  cos  (^  +  o)  +  *  cos  (H  +  o)  sin  d  +  »  cos  d. 

Tables  V.  and  VI.  of  the  Appendix  contoin  the  following  terms,  which  may  be  added  to  A  and 
B,  when  great  accuracy  is  required : 

A  A  =  —  0.00405  sin  2  c  +  0.00135  sin  (  f  —  r')  +  0.00025  sin  (2  ©  —  ft) 

+  0.00010  sin  2  (©  —  r')  —  0.00005  sin  2  (©  —  ft)  +  0.00009  sin  (2  r'  —  ft) 
4-  0.00005  cos  r'  4-  0.00004  sin  2  r'  —  0.00011  sin  (3  ©  —  T). 

A  B  =  —  0".0886  cos  2  <[  4-  0".0067  cos  (2  ©  —  ft)  4-  0".0024  cos  (2  ly  —  ft) 
—  0'/.0023  sin  r'     4-  0".0008  cos  2  T'  —  0".0027  cos  (3  ©  —  T). 

In  which — 

f  =  the  moon's  mean  longitude. 

r  =  the  longitude  of  the  sun's  perigee. 

r  =the  longitude  of  the  moon's  perigee. 

Other  terms,  which  become  sensible  for  stars  very  near  the  pole,  will  be  found  on  page  497 . 


FIXED  STARg^  187d. 
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MEAN  PLACES  FOR  1873.0.    (Jan.  0^438,  Wiwhiiigton.) 


Star's  Name. 


a  AndromediB  .  . 
Y  Pegasi  {Algenib) 
•/9Hydri  . 
a  CassiopesB 
/5Ceti.     . 


*21  Cassiopese 

e  Piscium 
*  a  Urs8B  Min. 

*38  CassiopesB 

19  Piscium 

a  Eridani  {A 

o  Piscium 

fi  Arietis  . 

*50  CassiopesB 

aArietis  . 
r^  Ceti .     . 
c  CassiopesD 
yCeti.     . 
a  Ceti.     . 


{Polaris) 


chemar) 


*48  Cephei  (H, 

CArietis  . 

a  Persei    . 

d  Persei   . 

19  Tauri    . 

C  Persei  . 
y^  Eridani 
/  Tauri    . 
€  Tauri    . 
a  Tauri  (Aldeharan) 

*  9  Camelopardalis  . 

t  Aurigse      .     .     . 

11  Ononis.     .     .     . 

a  Aurige  ( Capella) 

/9  0rionis  (At^eZ)  . 

/?  Tauri  .... 
Groombridge  966 
d  Orionis .... 
a  Leporis  .  .  . 
e  Orionis .... 


aColumbee    .     .     • 

a  Orionis .... 

*22  Camelopardalis  (IL) 

AiGeminorum    .     . 

a  Argus  {Canopus) 

Y  Geminorum    .     . 
a  Canis  Maj.  (jSiHu») 
•61  Cephei  (H.)    .     . 
ff  Canis  Majoris 


Magnitude.  Bight  Aacenslon. 


w^ 


2 

3.2 
3 

var. 
2 

6 
4 
2 
3 
6 

4.3 

1 

4 
3.2 

4 

2 
4.5 

4 

3.4 
2.3 

6 

4.5 
2 
3 
3 

3 
3 
4 

4.3 
1 

4 
3 
5 
1 
1 

2 

6.7 
2 
3 
2 

2 
var. 
5.4 

3 

1 

2.3 

1 

5 
2.1 


h  m   8 

0  1  49.557 

0  6  41.866 

0  19  2.384 

0  33  18.774 

0  37  12.781 

0  37  17.861 

0  56  21.205 

1  12  18.728 
1  17  40.537 
1  21  48.701 

1  24  41.323 
1  32  58.728 
1  38  41.396 
1  47  37.636 

1  52  37.906 

2  0  1.055 
2  6  16.171 
2  18  37.671 
2  36  43.292 

2  55  38.524 

3  4  17.259 
3  7  36.269 
3  15  15.869 
3  33  53.290 
3  39  56.255 

3  46  9.140 

3  52  6.270 

4  12  34.054 
4  21  12.141 
4  28  38.099 

4  41  26.184 
4  48  43.508 

4  57  18.848 

5  7  18.598 
5  8  26.098 

5  18  15.876 
5  22  45.643 
5  25  31.166 
5  27  7.821 
5  29  46.160 

5  35  3.097 

5  48  17.809 

6  4  50.696 
6  15  16.661 
6  21  8.071 

6  30  22.523 
6  39  33.064 
6  40  13.916 
6  53  38J61 


AiLYatiation. 


4-  3.088 
3.083 
3.255 
3.365 
3.013 

+  3.831 

3.110 

20.570 

2.998 

4.354 

+  3.200 
2.234 
3.162 
3.301 
4.980 

+  3.368 
3.169 
4.841 
3.103 
3.129 

+  7.349 
3.437 
4.248 
4.240 
3.554 

+  3.756 
2.797 
3.407 
3.496 
3.436 

+  5.914 
3.897 
3.425 
4.422 
2.881 

+  3.788 
7.988 
3.064 
2.646 
3.042 

+  2.173 
3.247 
6.619 
3.633 
1.330 

+  3.469 

2.645 

30.277 

+  2^358 


DeclinatioiL 


An.Yaiiatioii, 


+28  23  21.87 
+  14  28  39.46 
-77  58  13.69 
+55  50  25.45 
-18  41     2.22 

+74  17  34.31 

+  7  12  21.52 

+88  37  55.70 

-  8  50  20.40 
+69  36  35.47 

+ 14  41  26.36 
-57  52  56.25 
+  8  31  3.86 
+20  11  11.44 
+71  48  17.42 

+22  51  39.53 
+  8  14  59.60 
+66  49  45.25 
+  2  41  57.94, 
+  3  35  24.22 

+77  15  50.53 
+20  34  20.89 
+49  24  24.63 
+47  22  44.24 
+23  42  38.03 

+31  30  15.79 

-13  52  15.72 

+  15  19    9.01 

+  18  53  48.96 

+  16  15    7.73 

+66  7  23.81 
+32  57  45.85 
+  15  13  30.97 
+45  51  57.48 

-  8  21     0.46 

+28  29  51.85 
+74  57  15.12 

-  0  23  42.63 
-17  54  52.93 

-  1  17     5.75 

-34  8  34.50 
+  7  22  52.87 
+69  21  36.67 
+22  34  35.69 
-52  37  37.57 

+  16  30  20.43 
-16  32  36.32 
+87  14  11.61 
-28  48    2.35 


+ 19.90 
20.05 
20.24 
19.80 
19.83 

+ 19.73 
19.48 
19.06 
18.72 
18.71 

+ 18.72 
18.42 
18.26 
17.79 
17.68 

+  17.23 
17.08 
16.48 
15.39 
14.36 

+ 13.85 
13.65 
13.16 
11.89 
11.46 

+  11.03 

10.53 

9.06 

8.37 
7.62 


+ 


+ 


+ 
+ 


6.75 
6.12 
5.41 
4.15 
4.47 

3.46 
3.24 
3.00 
2.89 
2.64 

2.16 
1.04 
0.53 
1.44 
1.85 


-  2.68 
4.65 
3.54 

-  4.65 


'  (f*TTimpn^rriiftifMi ' 


fm» 


FIXED  STARS,  1873* 


MEAN  PLACES  FOR  1673.0.    (Jan.  0— .438,  Wasfaingtoii.) 


star's  Kame. 


dCanis  Majoris 
d  Greminorum    .     . 
Piazzi  vii.  67  .     . 
aCreminor.  (Castor) 
a  Can.  Min.  (Procyon 

p  Greminor.  {Pollux) 
fp  Geminorum    .     . 
•  3  Ursse  Majoris  (H.) 
15  Argus  ({)  . 
e  HydrcB  .     . 


e  Ursffi  Majoris 
•<r2  Ursae  Majoris 
K  Cancri  .     . 
e  Argus   .     . 

*  1  Draconis  (H.) 

a  HydfBB  .     . 

•  d  UrsBB  Majoris 
0  Ursce  Majoris 
e  Leonis  .     . 
;uLeonis  .     . 


a  Leonis  {Regtdus) 
•38  Ursae  Majoris 
Y^  Leonis  .     . 
•  9  Draconis  (H.) 
p  Leonis  .     . 

11  Argus   .     . 
I  Leonis  .     . 
a  Ursee  Majoris 
^  Leonis  .     . 
d  Crateris 


r  Leonis  .     . 

*  X  Draconis  . 
o  Leonis  .  . 
/9  Leonis  .  . 
Y  UrsBB  Majoris 

o  Virginis 

*  4  Draconis  (H.) 

*  P  Chamseleontis 
ij  Virginis     .     , 

a*  Crucis  .     . 


/5Corvi  .  .  . 
•  K  Draconis  .  . 
•32  Camelop,  (H.)  {foil 

18  Canum  Venaticorum 
0  Virginis     .     . 

a  Virginis  {Spica) 
C  Virginis     .     . 
r^  Ursse  Majoris . 
r^  Bootis   .     .     . 
/9  Centauri     .     . 


) 


Magnltade. 


2 
3.4 

6 
2.1 

1 

1.2 

5 

6 

3 

3.4 

3 
5 
5 
2 

4.5 

2 

5.4 
3 
3 
4 

1.2 

6 

2 
5.4 

4 

2 

5 

2 

2.3 
3.4 

5 

3.4 
5.4 

2 
2.3 

4 
5.4 

5 
3.4 

1 

2.3 
3.4 
5.4 
3 
4.5 

1 

3.4 
2 
3 
1 


Right  AsoenaioiL 


m 


8 


7  3  13.713 
7  12  32.253 
7  17  38.799 
7  26  29.368 
7  32  39.267 

7  37  32.550 

7  45  43.408 

8  0  8.838 
8  2  8.213 
8  40  3.015 

8  50  30.149 

8  59  11.300 
.9  0  52.001 

9  13  41.352 
9  18  47.719 

9  21  20.804 
9  23  12.682 
9  24  20.991 
9  38  38.381 
9  45  32.199 

10  1  36.444 

10  8  47.139 

10  12  58.077 

10  24  14.422 

10  26  7.424 

10  40  8.291 
10  42  34.813 

10  55  52.314 

11  7  21.159 
11  12  59.568 

11  21  24.378 
11  23  50.285 
11  30  26.823 
11  42  34.841 
11  47  8.474 

11  58  44.397 

12  6  13.563 
12  10  55.956 
12  13  24.548 
12  19  32.494 

12  27  43.156 
12  28  3.091 
12  48  13.074 

12  50  5.052 

13  3  22.582 

13  18  30.295 
13  28  13.390 
13  42  32.108 
13  48  38.305 
13  54  52.745 


AjLVamtioiiL 


2.440 
3.591 
6.313 
3.839 
3.146 

3.682 
3.684 
6.069 
2.556 
3.184 

4.140 
5.377 
3.255 
1.601 
9.129 

2.950 
5.428 
4.050 
3.420 
3.424 

3.203 
4.440 
3.317 
5.309 
3.166 

2.310 
3.159 
3.760 
3.202 
2.996 

3.088 
3.639 
3.072 
3.066 

3.188 

3.060 
2.906 
3.344 
3.068 
3.267 

3.138 
2.601 
0.356 
2.817 
3.101 

3.153 
3.053 
2.374 

2.858 


DeoUnation. 


-26^  11  33.38 
+22  12  51.03 
+68  43  15.22 
+32  9  52;82 
+  5  32  54.79 

+28  19  51.66 
+27  5  32.96 
+  68  50  39.75 
-23  56  21.58 
+  6  53    0.60 

+48  82  18.03 
+67  38  49.84 
+  11  10  4L23 
-58  44  31.82 
+81  53    4.49 

—  86  32.68 
+70  23  10.55 
+52  15  16.61 
+24  21  28.90 
+26  86  14.^ 

+  12  35  14^24 
+65  44  25.55 
+20  29  0:15 
+76  21  56.73 
+  9  57  34;20 


-59 

+  11 
+62 

+21 
-14 


0  59.01 
13  0.82 
26  9.35 
13    9.80 

5  28.84 


+  3  33  20.08 
+70  1  52.77 
-07  21.20 
+  15  16  56.04 
+54  24    3.03 

+  9  26  19.14 
+78  19  17.78 
-78  36  26.09 
+  02  21.69 
-62  23  37.97 

-22  41  37.19 
+70  29  17.30 
+84  6  10.27 
+39  0  17.38 
-  4  SI  36.62 

-10  29  50.79 

+  03  16.28 

+49  56  52.16 

+  19    2  7.92 


AjLVariatkiiL 


// 


-  5.43 
6J23 
6.74 
7.46 
8.93 

8.32 

8.94 

10.05 

10.12 

12.92 

•  13.85 
14.23 
14.21 
14.93 
15.29 

15.39 
15.49 
16.16 
16.36 
16.75 

17.42 
17.77 
18.03 
18.36 
18.39 

18.76 
18.92 
19.36 
19.65 
19.44 

19.78 
19.86 
19.84 
20.09 
20.02 

20.00 
20.05 
20.04 
20.03 
19.93 

19.95 
19.93 
19.63 
19.51 
19.31 

18.91 
18.52 
18.10 


18.18 
+  4.1641-59  45  32.59 1     - 17.66 


*  Ctocfuiqpolar  Bten. 


FIXED  8TARS«  1873. 


^es 


MEAN  PLACES  FOR  1873.0.    (Jan.  0—^.428,  Washington.) 

Star's  Name. 

Magnitnde. 

Kight  Aflconslon. 

An.  Variation. 

Declination. 

An.  Variation. 

1*  a  Draconis    .     .     .     • 

3.4 

h     ni      s 

14    0  57.134 

+   1*623 

+  64  58  58'.32 

- 17.36 

a  Bootis  (Arcturus)    . 

1 

14    9  52.145 

2.734 

+  19  50  41.86 

18.88 

tfBootis 

4.3 

14  20  52.358 

+  2.043 

+52  26  19.22 

16.78 

•  5  Ursffi  Minoris  .     .     . 

5.4 

14  27  49.194 

-  0.210 

+76  15  36.49 

16.05 

a*Centauri     .... 

1 

14  31     0.360 

+  4.034 

-60  18  24.60 

15.04 

e  Bootis 

2.3 

14  39  26.467 

+  2.621 

+27  36  39.46 

- 15.36 

a^Librse 

2.3 

14  43  51.320 

+  3.307 

-15  30  44.10 

15.20 

1*  fi  UrecB  Minoris  .     .     . 

2 

14  51     5.891 

-  0.248 

+74  40  26.84 

14.75 

/5  Bootis 

3 

14  57     9.728 

+  2.260 

+40  53  33.39 

14.39 

/9Librse 

2 

15  10  10.495 

3.220 

-  8  54  44.44 

13.54 

t  /i'  Bootis 

4.3 

15  19  41.628 

+  2.268 

+37  49  25.90 

-12.81 

•/^  Ursffi  Minoris  .     .     . 

3 

15  20  56.783 

-  0.146 

+72  17    9.73 

12.80 

a  Coronte  Borealis  .     . 

2 

15  29  18.675 

+  2.539 

+27     8  37.35 

12.38 

a  Serpentis   .... 

2.3 

15  38    0.787 

2.950 

+  6  49  87.31 

11.58 

e  Serpentis   .... 

3.4 

15  44  29.203 

+  2.987 

+  4  51  42.48 

11.10 

•  C  Ursffj  Minoris  .     .     . 

4.5 

15  48  38.487 

-  2.285 

+78  11     2.64 

-10.88 

e  Coronas  Borealis  .     . 

4 

15  52  19.898 

4-  2.485 

+27  14  50.60 

10.64 

d  Scorpii 

2.3 

15  52  49.598 

8.536 

-22  15  27.56 

10.56 

/5*  Scorpii 

2 

15  58    3.264 

3.477 

-19  27  20.53 

10.20 

*     Groombridge  2390    . 

6.5 

16     5  58.861 

0.133 

+  68    8  41.45 

9.50 

^Ophiuchi    .... 

3 

16    7  41.478 

+  3.138 

-  3  21  54.44 

-  9.57 

rHerculis     .... 

3.4 

16  15  55.317 

1.798 

+46  37    0.67 

8.77 

a  Scorpii  {Antares)    . 

1.2 

16  21  37.417 

8.669 

-26    8  51.80 

8.37 

19  Draconis    .... 

3.2 

16  22  16.575 

+  0.804 

+61  48    7.55 

8.23 

*A  Draconis  •  .     .     .     . 

5 

16  28  14.524 

-  0.142 

+69     2  34.24 

7.78 

COphiuchi    .... 

3.2 

16  30  10.026 

+  8.298 

-10  18  26.69 

-  7.61 

•  a  Trianguli  Australis  . 

2 

16  35  14.405 

6.284 

-68  47  26.09 

7.33 

19  Hercuiis     .... 

3 

16  38  32.553 

2.054 

+39     9  55.48 

7.04 

JcOphiuchi    .... 

3.4 

16  51  39.408 

2.835 

+  9  34  28.62 

5.87 

d  Hercuiis     .... 

5 

16  56  54.908 

+  2.209 

+33  45  14.08 

5.42 

•  s  Ursae  Minoris  .     .     . 

4.5 

16  59    3.665 

-  6.382 

+  82  14  88.82 

-  5.27 

a}  Hercuiis     .... 

var. 

17    8  51.414 

+  2.733 

+  14  32  13.60 

4.39 

44  Ophiuchi    .... 

5 

17  18  36.919 

3.659 

-24    8  19.45 

8.69 

/9  Draconis    .... 

3.2 

17  27  33.776 

1.351 

+52  23  45.99 

2.88 

a  Ophiuchi    .... 

2 

17  29    2.353 

+  2.782 

+  12  89  16.86 

2.92 

•  w  Draconis    .... 

5 

17  37  41.832 

-  0.355 

+68  48  57.27 

-   1.66 

/JL  Hercuiis     .... 

3.4 

17  41  29.322 

+  2.345 

+27  47  48.35 

2.34 

*^^  Draconis  (pr.)     .     . 

4.5 

17  44  12.049 

-   1.083 

+72  12  38.09 

1.64 

^Draconis    .... 

2.3 

17  53  39.583 

+   1.894 

+51  30  16.62 

0.59 

y*Sagittarii    .... 

3.4 

17  57  39.019 

8.852 

-80  25  22.87 

-  0.43 

/i^  Sagittarii    .... 

4 

18    6  10.098 

+  3.586 

-21     5  22.08 

+  0.54 

1*  <f  Octantis     .... 

6 

18  11  46.173 

+109.011 

-89  16  40.49 

1.03 

,•  d  Ursce  Minoris  .     .     . 

4.5 

18  13  18.149 

-19.411 

+86  36  25.05 

1.20 

rj  Serpentis    .... 

3 

18  14  44.247 

+  3.099 

-  2  55  45.82 

0.62 

1  Aquilac  (3  H.  Scuti) 

4.5 

18  28  17.697 

3.264 

-  8  19  49.61 

2.16 

a  LyrsB  ( Vega)  .     .     . 

1 

18  32  38.307 

+  2.032 

+88  40    0.38 

+  8.13 

fihyTBB 

var. 

18  45  23.455 

2.214 

+38  12  59.87 

3.98 

<rSagittarii    .     . 

2.3 

18  47  23.392 

+  3.728 

-26  27    5.99 

4.06 

*50  Draconis    .... 

6 

18  50  27.419 

-   1.898 

+75  16  57.62 

4.44 

1    C  AquilaB  ..... 

3 

18  59  34.295 

+  2.755 

+  13  40  35.99 

+  5.07 

*Circamvolar  Stare. 
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FIXED  STARS,  1873. 


MEAN  PLACES  FOR  1873.0.    {X 

d 
on.  0 — .438,  Washington.) 

star's  Kftme. 

Magnitude. 

Right  ABC«nfdoii. 

Aii.Yariation. 

Doclination. 

An.Variation. 

1 

d  Sagittarii  .... 

5 

h     m      s 

19  10  12.179 

+ 

3.513 

- 19  10  32.78 

+  6.09 

*    ^Draconis  .     .     .     • 

3 

19  12  31.207 

+ 

0.033 

+67  26  16.75 

6.31' 

*    rDiaconis  .... 

5 

19  17  58.931 

~ 

1.107 

+73    7    7.79 

6.79 

^Aquilffi     .... 

3.4 

19  19     5.633 

+ 

3.024 

+  2  51  49.20 

6.88 

/cAquilffi      .... 

5 

19  30    3.463 

3.230 

-  7  18  26.57 

7.70 

^^Aquilse     .     .     •     • 

3 

19  40  13.291 

+ 

2.853 

+ 10  18  20.04 

+  8.50 

a  Aquilse  {Altair) 

1.2 

19  44  35.172 

+ 

2.928 

+  8  32    5.02 

9.22' 

*    e  Draconis  .... 

4 

19  48  35.443 

— 

0.172 

+69  56  38.68 

9.15 

/9  Aquilse      .... 

4 

19  49    4.456 

+ 

2.947 

+  65  29.05 

8.72 

•    A  Ursae  Minoris     .     . 

6.7 

19  51  18.451 

— 1 

60.058 

+88  55  32.34 

9.36 

T  Aquilse      .... 

6.5 

19  57  56.133 

+ 

2.933 

+  6  55  17.11 

+  9.89 

a^Capricorni     .     .     . 

3.4 

20  11     0.369 

+ 

3.333 

-12  56  11.45 

10.86 

♦    xCephei      .... 

4.5 

20  13    7.429 

— 

1.896 

+77  19  39.15 

11.00 

a  Pavonis    .... 

2 

20  15  35.569 

+ 

4.794 

-57    8  20.16 

11.15 

ffCapricorni     .     .     . 

5 

20  20    2.982 

3.441 

-18  37  33.39 

11.48 

eDelphini   .... 

4 

20  27    8.689 

+ 

2.866 

+ 10  52  23.62 

+  11.99 

•       Groombridge  3341  . 

6.7 

20  30  32.309 

— 

0.214 

+72    6    4.87 

12.22 

a  Cygni 

2.1 

20  37    6.148 

+ 

2.044 

+44  49  38.79 

12.69 

11  Aquarii     .... 

5.4 

20  45  48.096 

3.240 

-  9  27  28.60 

13.26 

V  Cygni 

4 

20  52  26.314 

+ 

2.234 

+40  40  46.39 

13.72 

•       12  Year  Cat.  1879    . 

6 

20  53  16.564 

.^ 

2.498 

+80    4  28.10 

+  13.71 

61  Cygni  {pr.)  .     .     . 

5.6 

21     1  12.359 

+ 

2.687 

+38    7  34.26 

17.50 

C  Cygni 

3 

21     7  31.877 

2.550 

+29  42  25.82 

14.58 

aCephei      .... 

3.2 

21  15  32.828 

1.437 

+62    2  51.32 

15.11' 

1  Pegasi      .... 

4.5 

21  16  12.861 

2.774 

+ 19  15  45.51 

15.23! 

/9  Aquarii     .... 

3 

21  24  52.326 

+ 

3.164 

-  6    7  41.97 

+ 15.64 

•    /9Cephei      .... 

3 

21  27    0.760 

0.800 

+70    0  11.20 

15.71 

^Aquarii     .... 

5.4 

21  30  59.361 

3.198 

-  8  25  20.37 

15.95 

e  Pegasi       .... 

2.3 

21  37  56.924 

2.948 

+  9  17  38.36 

16.33 

•  11  Cephei      .... 

5 

21  40    3.269 

0.907 

+70  43  36.03 

16.50 

/iCapricorni     .     .     . 

5 

21  46  22.215 

+ 

3.279 

-14    8  52.68 

+ 16.77 

*  79  Draconis  .... 

6.7 

21  51  17.177 

0.737 

+73    6     5.29 

16.96 

a  Aquarii     .... 

3 

21  59  15.613 

3.084 

-  0  56    8.66 

17.33 

aGruis 

2 

22    0  13.186 

3.813 

-47  34  28.39 

17.20 

^Aquarii     .... 

4.5 

22  10    7.850 

3.170 

-  8  24  52.63 

17.78 

ff  Aquarii    .... 

5.4 

22  18  47.440 

+ 

3.065 

+  0  44     1.84 

+  18.13 

71  Aquarii    .... 

4.8 

22  28  49.770 

3.084 

-  0  46  16.40 

18.44 

*aa6  Cephei  (B.)  .     .     . 

5.6 

22  30    2.177 

1.083 

+75  34  18.86 

18.52 

C  Pegasi      .... 

3.4 

22  35    7.637 

2.988 

+  10  10    9.56 

18.70 ; 

•     e  Cephei      .... 

4.3 

22  45    9.761 

2.118 

+65  31  57.62 

18.85 

X  Aquarii     .... 

4 

22  45  59.215 

+ 

3.131 

-  8  15  16.26 

+  19.07 

a  Pis.  hMB,(F(mallumt) 

1.2 

22  50  37.719 

3.329 

-30  17  40.19 

18.99 

a  Pegasi  (Markab)    . 

2 

22  58  26.134 

2.985 

+  14  31  21.67 

19.31 

•    o  Cephei      .... 

6.5 

23  13  25.174 

2.437 

+67  24  59.40 

19.62 

^Piscium    .... 

4.5 

23  21  31.539 

3.041 

+  5  40  55.18 

19.75 

1 

t  Piscium    .... 

4.5 

23  33  25.158 

+ 

3.085 

+  4  56  17.91 

+  19.48 

*    ^Cephei      .... 

3.4 

23  34    9.003 

2.404 

+76  55  25.00 

20.07 

*       Groombridge  4163  . 

7 

23  48  40.624 

2.850 

+73  42  12.28 

20.00 

w  Piscium    .... 

4 

23  52  47.440 

+ 

3.078 

+  69  37.45 

+ 19.94 

*Circiimpolar  Stan. 
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FIX£D  STARS,  1873. 


fte5 


APPARENT  PLACES  OP 

a  URSJE  MINORIS,  (Polaru),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

• 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Eight 

Aaeen- 

aioD. 

DecUna- 

tion 
North. 

Klgbt 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h     m 
1    11 

88  38 

h    m 
1  11 

88  38 

h    m 
1  11 

O          1 

88  37 

h    m 
1  11 

88  ri 

0.3 

70.67 

11.7 

1.2 

41.24 

11.8 

1.1 

20.57 

II 
66.9 

1.0 

8 

10.60 

II 
58.0 

1.3 

69.68 

11.8 

2.2 

40.37 

U.7 

2.1 

20.03 

66.6 

2.0 

10.64 

57.7 

2.3 

68.67 

11.9 

3.2 

39.57 

11.5 

3.1 

19.57 

66.3 

3.0 

10.67 

57.4 

3.3 

67.66 

12.0 

4.2 

38.81 

11.4 

4.1 

19.13 

66.1 

4.0 

10.69 

57.2 

4.3 

66.70 

12.1 

5.2 

38.09 

11.3 

5.1 

18.72 

65.8 

5.0 

10.66 

56.9 

5.3 

65.76 

12.1 

6.2 

37.36 

11.2 

6.1 

18.30 

65.6 

6.0 

10.60 

56.6 

6.3 

64.88 

12.1 

7.2 

36.61 

11.1 

7.1 

17.87 

65.4 

7.0 

10.53 

56.4 

7.2 

64.05 

12.2 

8.2 

35.83 

11.0 

8.1 

17.39 

65.1 

8.0 

10.45 

56.1 

8.2 

63.24 

12.2 

9.2 

35.00 

10.9 

9.1 

16.89 

64.9 

9.0 

10.42 

55.7 

9.2 

62.43 

12.3 

10.2 

34.14 

10.7 

10.1 

16.35 

64.6 

10.0 

10.43 

55.4 

10.2 

61.61 

12.4 

11.2 

33.25 

10.6 

11.1 

15.81 

64.4 

11.0 

10,51 

55.0 

11.2 

60.74 

12.4 

12.2 

32.36 

10.5 

12.1 

15.28 

64.1 

12.0 

10.66 

54.7 

12.2 

59.84 

12.5 

13.1 

31.48 

10.3 

13.1 

14.79 

63.8 

13.0 

10.87 

54.4 

13.2 

58.87 

12.6 

14.1 

30.65 

10.1 

14.1 

14.37 

63.5 

14.0 

11.11 

54.1 

14.2 

57.87 

12.6 

15.1 

29.87 

9.9 

15.1 

14.01 

63.2 

15.0 

11.38 

53.8 

15.2 

56.83 

12.6 

16.1 

29.16 

9.6 

16.1 

13.71 

62.8 

16.0 

11.66 

53.5 

16.2 

55.80 

12.6 

17.1 

28.50 

9.4 

17.1 

13.47 

62.5 

17.0 

11.90 

53.2 

17.2 

54.79 

12.6 

18.1 

27.88 

9.2 

18.1 

13.26 

62.2 

18.0 

12.12 

53.0 

18.2 

53.81 

12.6 

19.1 

27.28 

9.0 

19.1 

13.06 

61.9 

19.0 

12.31 

52.7 

19.2 

52.89 

12.5 

20.1 

26.68 

8.8 

20.1 

12.86 

61.7 

20.0 

12.48 

52.5 

20.2 

52.01 

12.5 

21.1 

26.06 

8.7 

21.1 

12.63 

61.4 

21.0 

12.63 

52.2 

21.2 

51,19 

12.4 

22.1 

25.41 

8.5 

22.0 

12.37 

61.2 

22.0 

12.80 

51.9 

22.2 

50.38 

12.4 

23.1 

24.71 

8.3 

23.0 

12.07 

60.9 

23.0 

13.00 

51.6 

313.2 

49.58 

12.4 

24.1 

23.99 

8.1 

24.0 

11.76 

60.6 

24.0 

13.26 

51.3 

24.2 

48.76 

12.3 

25.1 

23.25 

7.9 

25.0 

llM 

60.3 

25.0 

13.58 

51.0 

25.2 

47.91 

12.3 

26.1 

22.52 

7.7 

26.0 

11.16 

60.0 

25.9 

13.96 

50.6 

26.2 

47.01 

12.3 

27.1 

21.82 

7.4 

27.0 

10.92 

59.7 

26.9 

14.41 

50.4 

27.2 

46.07 

12.3 

28.1 

21.16 

7J2 

28.0 

10.73 

59^ 

27.9 

14.88 

50.1 

28.2 

45.09 

12.2 

29.1 

20.57 

6.9 

29.0 

10.62 

59.0 

28.9 

15.38 

49.8 

29.2 

44.09 

12.2 

30.1 

20.03 

6.6 

30.0 

10.57 

58.6 

29.9 

15.87 

49.6 

30.2 

43.10 

12.1 

31.1 

19.57 

6.3 

31.0 

10.57 

58.3 

30.9 

16.33 

49.4 

31.2 

42.15 

12.0 

32.1 

19.13 

6.1 

32.0 

10.60 

58.0 

31.9 

16.76 

49.1 

H4 
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FIXED  STARS^  1873. 


APPARENT  PLAGES  OF  a  UBSJE  MINORJS,  (Polaris),  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 


Mean 
Solar 
Date. 


1.9 
2.9 
3.9 
4.9 

5.9 
6.9 
7.9 
8.9 

9.9 
10.9 
11.9 
12.9 

13.9 
14.9 
16.9 
16.9 

17.9 
18.9 
19.9 
20.9 

21.9 
22.9 
23.9 
24.9 

25.9 
26.9 
27.9 
28.9 

29.9 
30.9 
3  J  .9 
32.9 


MAY. 


Bight 

Aaoen- 

aioD. 


h    m 
1  11 

8 

16.76 
17.13 
17.49 

17.84 


18.21 
18.62 
19.09 
19.64 

20.24 
20.89 
21.56 
22.24 

22.91 
23.54 
24.12 
24.69 

25.23 
25.77 
26.32 
26.93 

27.58 
28.29 
29.06 
29.86 

30.69 
31.52 
32.32 

33.08 

33.79 
34.47 
35.13 
35.80 


Declina- 
tion 
North. 


88  37 


49.1 
48.9 
48.7 
48.4 

48.2 
47.9 
47.6 
47.4 

47.1 
46.9 
46.6 
46.4 

46.3 
46.1 
45.9 
45.7 

45.6 
45.4 
45.2 
45.0 

44.7 
44.5 
44.3 
44J2 

44.0 
43.9 
43.8 
43.7 

43.6 
43.4 
43.3 
43.2 


Mean 
Solar 
Date. 


1.9 

2.8 
3.8 

4.8 

5.8 
6.8 
7.8 
8.8 

9.8 
10.8 
11.8 
12.8 

13.8 
14.8 
15.8 
16.8 

17.8 
18.8 
19.8 
20.8 

21.8 
22.8 
23.8 
24.8 

25.8 
26.8 
27.8 
28.8 

29.8 
30.8 
31.8 
32.8 


JUNE. 


Bight 
sion. 


h     m 
1  11 

B 

35.80 
36.49 
37.22 
38.02 


38.86 
39.77 
40.69 
41.63 

42.55 
43.44 
44.28 
45.07 

45.83 
46.58 
47.33 
48.11 

48.94 
49.81 
50.75 
51.72 

52.73 
53.73 
54.70 
55.64 

56.52 
57.36 
58.16 
58.95 

59.75 
60.58 
61.45 
62.38 


DecUna* 

Hon 
North, 


88  37 


II 

43.2 
43.1 
42.9 
42.8 

42.6 
42.5 
42.4 
42.3 

42.3 
42.2 
42.2 
42.2 

42.1 
42.1 

42.0 
42.0 

41.9 
41.8 
41.7 
41.7 

41.7 
41.7 
41,7 
41.8 

41.8 
41.8 
41.9 
41.9 

41.9 
41.9 
41.9 
41.9 


Mean 
Solar 
Date 


1.8 
2.8 
3.8 
4.8 

5.8 
6.8 

7.8 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
20.7 

21.7 
22.7 
23.7 
24.7 

25.7 
26.7 
27.7 
28.7 

29.7 
30.7 
31.7 
32.7 


JULY. 


Bight 
Ascen- 
sion. 


h    m 

1  12 

8 

1.45 
2.38 
3.35 
4.36 

5.37 
6.38 
7.35 

8.28 

9.14 

9.97 

10.76 

11.54 

12.35 
13.19 
14.07 
14.99 

15.96 
16.95 
17.94 
18.91 

19.84 
20.71 
21.54 
22.31 

23.06 
23.80 
24.56 
25.36 

26.20 
27.08 
28.01 
28.95 


Declina- 
tion 
North. 


88  37 


II 
41.9 

41.9 

41.9 

42.0 

42.0 
42.1 
42.2 
42.3 

42.4 
42.6 
42.7 
42.8 

42.8 
42.9 
43.0 
43.1 

43.2 
43.3 
43.4 
43.6 

43.8 
44.0 
44.2 
44.3 

44.5 
44.7 

44.8 
45.0 

45.1 
45.3 
45.5 
45.7 


Mean 
Solar 
Date. 


1.7 
2.7 
3.7 

4.7 

5.7 
6.7 

7.7 
8.7 

9.7 
10.7 
11.7 
12.7 

13.7 
14.6 
15.6 
16.6 

17.6 
18.6 
19.6 
20.6 

21.6 
22.6 
23.6 
24.6 

25.6 
26.6 
27.6 
28.6 

29.6 
30.6 
31.6 
32.6 


AUGUST. 


Bight 

Asoen- 

don. 


n     m 

1  12 

8 

28.95 
29.87 
30.76 
31.61 

32.40 
33.13 
33.83 
34.50 

35.16 
35.86 
36.58 
37.35 

38.16 
39.00 
39.84 
40.67 

41.46 
42.20 
42.87 
43.48 

44.05 
44.60 
45.17 
45.75 

46.38 
47,06 
47.77 
48.49 

49.21 
49.90 
50.53 
61.12 


Declina- 
tion 
North. 


882ri 


45.7 
45.9 
46.1 
46.4 

46.6 
46.9 
47.1 
47.3 

47.6 

47.8 
48.0 
48.2 

48.4 
48.7 
48.9 

4as 

49.5 
49.8 
50.1 
50.4 

60.7 
61.0 
61.3 
61.6 

51.8 
52.1 
52.4 
62.7 

53.0 
53.3 
53.7 
64.0 


FIXED  STARS,  1873. 
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APPARENT  PLACES  OF 

aVB&I 

BMTNO 

>BJBy{P 

'olam},\ 

ERTR 

ANSIT 

POR  THK  UPP 

AT  WABHINQTON. 

« 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Hmui 

SolMT 

Bute. 

MMUd 

Solar 
Dirte. 

Mmoi 
Holar 
Dttte. 

Mosn 
Solar 
Bate. 

Bi|^ 

Aflcen- 

■ton. 

DeoUnft- 
tlon 

Bight 

Aflcen- 

aion. 

Declina- 

tion 
North, 

Bight 
Ascen- 
sion. 

BeclinA- 

tion 

yorth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Nfyrth. 

h    m. 

112 

o        / 

88  97 

1 

h    m 

1  13 

88  38 

h    m 

1  12 

88  38 

h    m 

1  12 

88  38 

1.6 

51.12 

u 

54.0 

1.5 

2.92 

// 
4.9 

1.4 

62.54 

16.8 

1.3 

49.72 

// 
26.7 

2.6 

51.65 

54.4 

2.5 

3.01 

5.3 

2.4 

62.31 

17.1 

2.3 

49.19 

26.9 

3.6 

52.12 

54.7 

3.5 

3.09 

5.6 

3.4 

62.13 

17.4 

3.3 

48.65 

27.2 

4.6 

52.55 

55.1 

4.5 

3.21 

6.0 

4.4 

61.96 

17.8 

4.3 

48.08 

27.5 

5.6 

52.97 

55.4 

5.5 

3.34 

6.3 

5.4 

61.81 

18.2 

5.3 

47.47 

27.8 

6.6 

53.40 

65.7 

6.5 

3.52 

6.7 

6.4 

61.62 

18.5 

6.3 

46.79 

28.1 

7.6 

53.86 

56.0 

7.5 

3.74 

7.0 

7.4 

61.40 

18.9 

7.3 

46.05 

28.4 

8.6 

54.36 

56.3 

&5 

3.96 

7.4 

8.4 

61.12 

19.3 

8.3 

45.25 

28.7 

9.6 

54.89 

56.6 

9.5 

4.18 

7.8 

9.4 

60.77 

19.7 

9.3 

44.42 

28.9 

10.6 

55.46 

57.0 

10.5 

4.38 

8.2 

10.4 

60.37 

20.1 

10.3 

43.59 

29.1 

11.6 

56.02 

57.3 

11.5 

4.53 

8.6 

11.4 

59.91 

20.5 

11.3 

42.77 

29.3 

12.6 

56.58 

57.7 

12.5 

4.62 

9.1 

12.4 

59.43 

20.8 

12.3 

41.99 

29.5 

13.6 

57.11 

58.0 

13.5 

4.64 

9.5 

13.4 

58.93 

21.2 

13.3 

41.23 

29.7 

14.6 

57.59 

58.4 

14.5 

4.60 

9.9 

14.4 

58.45 

21.5 

14.3 

40.51 

29.9 

15.6 

58.02 

58.8 

15.5 

4.51 

10.3 

15.4 

58.01 

21.8 

15.3 

39.84 

30.1 

16.6 

58.38 

59.2 

16.5 

4.41 

10.7 

16.4 

57.61 

22.1 

16.3 

39.17 

30.3 

17.6 

58.69 

69.6 

17.5 

4.32 

11.1 

17.4 

57.24 

22.4 

17.3 

38.48 

30.5 

18.6 

58.97 

60.0 

18.5 

4.25 

11.4 

18.4 

56.89 

22.7 

18.3 

37.77 

30.7 

19.6 

59.23 

60.3 

19.5 

4.22 

11.8 

19.4 

56.53 

23.0 

19.3 

37.01 

31.0 

20.5 

59.51 

60.7 

20.5 

4.21 

12.1 

20.4 

56.15 

23.4 

20.3 

36.17 

31.2 

21.5 

59.82 

61.0 

21.5 

4.25 

12.5 

21.4 

55.73 

23.7 

21.3 

35.31 

31.4 

22.5 

60.18 

61.3 

22.5 

4.28 

12.9 

22.4 

55.24 

24.1 

22.3 

34.40 

31.6 

93.5 

60.57 

61.7 

23.5 

4.30 

13.3 

23.4 

54.68 

24.4 

23.3 

33.46 

31.7 

24.5 

60.98 

62.0 

24.5 

4.29 

13.7 

24.4 

54.07 

24.8 

24.3 

32.51 

31.9 

25.5 

61.39 

62.4 

25.5 

4.23 

14.1 

25.4 

53.42 

25.1 

25.3 

31.59 

32.0 

26.5 

61.78 

62.8 

26.4 

4.10 

14.5 

26A 

52.75 

25.4 

26.3 

30.70 

32.1 

27.5 

62.13 

63.2 

27.4 

3.91 

14.9 

27A 

52.09 

25.7 

27.3 

29.86 

32.2 

28.5 

62.42 

63.6 

28.4 

3.66 

15.3 

28.4 

51.44 

25.9 

28.3 

29.06 

32.3 

29.6 

62.63 

64J 

29.4 

3.38 

15.7 

29.4 

50.83 

26.2 

29J3 

28.29 

32.5 

30.5 

62.80 

64.5 

30.4 

3.08 

16.1 

30.4 

50.25 

26.4 

30.3 

27.52 

32.6 

3L5 

62.92 

64.9 

31.4 

2.80 

16.4 

31.3 

49.72 

26.7 

31^ 

26.74 

32.7 

32.5 

63.01 

65.3 

32.4 

2.54 

16.8 

32.3 

49.19 

26.9 

32.3 

25.92 

32.9 

1 
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APPARfi^rr  PLACES  OF  §1  CEPHEI,  (Av.,)  FOR  TBB  UPPBR  VBAIIBR         | 

• 

AT  WASIiOfOTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL.        1 

Mean 
Date. 

Solar 

Meui 
fiolar 
Date. 

Mean 
fiolar 
Data 

Kean 
Mar 
&te. 

Bight 

Asoen- 

sion. 

DecHnA- 

tion 
Korth. 

BijEbt 

Aacen- 

sion. 

Declina- 
tion 
Kortk. 

Bight 

Aacen- 

■ion. 

Declina- 
tion 
JTofth. 

j&aeen- 

BlOtL 

Declina- 
tion 
forth. 

h     m 

6  40 

O          i 

87  14 

h    m 

6  40 

O           1 

87  14 

h    m 

6  40 

ff7  14 

h    m 

640 

O         r 

87  14 

0.5 

34.53 

16.4 

1.4 

33.06 

1* 
96.7 

1.3 

35.14 

33.3 

1.9 

12.49 

II 

35.6 

1.5 

34.65 

16.7 

3.4 

33.81 

97.0 

3.3 

24.73 

33.4 

2.9 

13.10 

35.6 

2.5 

34.72 

17.1 

3.4 

33.57 

97.3 

3.3 

34.33 

33.6 

3.9 

11.72 

35.5 

3.5 

34.76 

17.5 

4.4 

33.35 

97.5 

4.3 

33.95 

33.7 

4.9 

11.37 

35.5 

4.5 

34.78 

17.8 

5.4 

33.14 

97.7 

5.3 

33.59 

33.8 

5.9 

11.00 

85.5 

5.5 

34.78 

18.1 

6.4 

31.96 

28.0 

6.3 

33.25 

33.9 

6.9 

10.63 

35.5 

6.5 

34.79 

18.5 

7.4 

31.79 

28.3 

7.3 

83.93 

34.0 

7.9 

10.23 

35.5 

7.5 

34.79 

18.8 

8.4 

31.61 

28.5 

8.3 

32.59 

34.2 

8.9 

9.80 

85.5 

8.5 

34.83 

19.0 

9.4 

31.43 

28.8 

9.3 

33.33 

34.3 

9.9 

9.35 

35.4 

9.5 

34.87 

19.3 

10.4 

31.31 

29.1 

10.3 

31.85 

34.5 

10.9 

8.88 

35.4 

10.5 

34.93 

19.6 

11.4 

30.97 

29.4 

11.3 

81.45 

34.7 

11.9 

S.43 

35.3 

11.5 

35.00 

30.0 

13.4 

30.69 

29.6 

13.3 

31.03 

34.8 

12.2 

7.98 

35.9 

19.5 

35.05 

30.3 

13.4 

30.39 

29.9 

13.3 

30.58 

34.9 

13.2 

7.55 

35.1 

13.5 

35.09 

30.6 

14.4 

30.06 

30.2 

14.3 

30.11 

35.0 

14.2 

7.16 

35.0 

14.5 

35.09 

81.0 

15.4 

39.73 

30.4 

15.3 

19.65 

35.1 

15.9 

6.79 

34.8 

15.5 

35.06 

31.4 

16.4 

39.38 

30.7 

16.3 

19.30 

35.2 

16.2 

6.44 

34.7 

16.4 

35.00 

21.7 

17.4 

39.05 

80.8 

17.3 

18.77 

36.2 

17.2 

6.11 

34.6 

17.4 

34.91 

33.1 

18.4 

88.74 

31.0 

18.3 

18.36 

35.2 

18J3 

5.79 

34.5 

18.4 

34.79 

33.4 

19.4 

38.45 

81.2 

19.3 

17.98 

35.3 

19.2 

5.46 

34.4 

19.4 

34.68 

33.7 

30.4 

38.18 

31.4 

30.3 

17.61 

35.3 

20.2 

5.11 

34.3 

30.4 

34.56 

38.0 

31.4 

87.91 

31.6 

21.3 

17.35 

35.4 

21.9 

4.74 

34.9 

31.4 

34.46 

23.3 

33.4 

87.65 

31.8 

22.3 

16.88 

35.4 

92.2 

4.35 

34.1 

33.4 

34.37 

33.6 

33.3 

87.37 

32.0 

23.3 

16.50 

35.5 

23.2 

3.94 

34.0 

33.4 

34.39 

33.9 

34.3 

37.06 

32.3 

24.3 

16.10 

35.6 

24.2 

3.53 

33.9 

34.4 

34.31 

34.1 

35.3 

86.73 

32.5 

25.3 

15.67 

35.7 

25.2 

3.19 

33.7 

35.4 

34.15 

34.4 

26.3 

86.36 

32.7 

26.3 

15.31 

35.7 

96.3 

9.73 

33.6 

36.4 

34.07 

34.8 

37.3 

35.96 

33.9 

27.3 

14.73 

35.8 

87.3 

9.37 

33.4 

37.4 

33.97 

35.1 

38.3 

25.56 

33.1 

28.3 

14.35 

35.8 

38.8 

9.08 

33.9 

38.4 

33.85 

35.4 

39.3 

25.14 

38.3 

29.3 

13.78 

35.8 

99.8 

1.79 

83.0 

39.4 

33.70 

35.8 

30.8 

34.73 

33.4 

30.3 

13.33 

35.7 

30.9 

1.43 

39.8 

30.4 

33.51 

36.1 

31.3 

34.33 

83.6 

31.3 

13.89 

85.7 

31.9 

1.16 

89.6 

31.4 

33.39 

36.4 

33.3 

23.96 

33.7 

39.3 

12.49 

S5.6 

33.3 

0.89 

».4 
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AMMHfiNf  PLACKIS  OP  81  CSffiEl,  (fib,)  FOR  TOfi  0»KR  IftAM^nP 

A¥  WAHfftNCrrON. 

MAY. 

JUNE. 

JtTLY. 

AUGUST. 

Mew 

Solv 
Bmte. 

Meui 
fMsr 
Bate. 

Ke«D 
Solar 
Date. 

Mean 
fVilar 
Date. 

Bight 
Ascen- 
sion. 

DecUna- 

tion 
iTorth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
NwrtK 

Bight 
Ascen- 
sion. 

DecUna- 

tion 
Korth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Nwrth. 

h    m 

6  89 

O          1 

87  14 

h    m 

6  39 

0          / 

87  14 

h    m 
6  89 

o        / 

97  14 

h    m 

640 

O          / 

87  14 

1.2 

61.16 

It 
32.6 

1.1 

54.36 

25.3 

1.0 

54.34 

II 

16.4 

1.9 

1.67 

II 

7.1 

S.2 

60.89 

32.4 

2.1 

54.23 

25.1 

2.0 

54.40 

16.1 

2.9 

2.04 

6.8 

8,2 

60.63 

32.3 

3.1 

54.08 

24.8 

3.0 

54.48 

15.8 

3.9 

2.44 

6.6 

4.2 

60.34 

32.1 

4.1 

53.92 

24.6 

4.0 

54.58 

15.4 

4.9 

2.85 

6.3 

5.2 

60.04 

32.0 

5.1 

53.78 

24.3 

5.0 

54.71 

15.1 

5.9 

3.26 

6.1 

6.2 

59.72 

31.8 

6.1 

53.65 

23.9 

6.0 

54.88 

14.7 

6.9 

3.67 

5.9 

7.1 

59.38 

31.6 

7.1 

53.56 

23.6 

7.0 

55.08 

14.4 

7.9 

4.06 

5.7 

8.1 

59.04 

31.4 

8.1 

53.50 

23.3 

8.0 

55.29 

14.1 

8.9 

4.43 

5.5 

9.1 

58.71 

31.2 

9.1 

53.47 

23.0 

9.0 

55.52 

13.8 

9.9 

4.77 

5.3 

10.1 

58.40 

30.9 

10.1 

53.47 

22.6 

10.0 

55.75 

13.5 

10.9 

6.11 

5.1 

11.1 

58.11 

30.7 

11.1 

53.49 

22.3 

11.0 

55.97 

13.2 

11.9 

5.44 

4.8 

12.1 

57.87 

30.4 

12.1 

53.51 

22.0 

12.0 

56.17 

13.0 

12.9 

5.79 

4.6 

13.1 

57.65 

30.2 

13.0 

53.52 

21.8 

13.0 

56.37 

12.7 

13.9 

6.16 

4.4 

14.1 

57.45 

29.9 

14.0 

53.52 

21.5 

14.0 

56.53 

12.5 

14.9 

6.55 

4.1 

15.1 

57.27 

29.7 

15.0 

53.51 

21.2 

15.0 

56.70 

12.2 

15.9 

6.98 

3.8 

16.1 

57.09 

29.5 

16.0 

53.48 

21.0 

16.0 

56.87 

11.9 

16.9 

7.43 

3.6 

17.1 

56.89 

29.3 

17.0 

53.44 

20.7 

17.0 

57.07 

11.6 

17.9 

7.91 

3.4 

18.1 

56.69 

29.0 

18.0 

53.40 

20.4 

18.0 

57.28 

11.3 

18.9 

8.39 

3.2 

19.1 

56.46 

28.8 

19.0 

53.36 

20.1 

.18.9 

57.53 

10.9 

19.9 

8.87 

3.0 

20.1 

56.22 

28.6 

20.0 

53.35 

19.7 

19.9 

57.80 

10.6 

20.9 

9.35 

2.8 

21.1 

55.97 

28.4 

21.0 

63.38 

19.4 

20.9 

58.10 

10.3 

21.9 

9.81 

2.7 

22.1 

55.72 

28.1 

22.0 

53.43 

19.1 

21.9 

58.43 

10.0 

22.9 

10.24 

2.5 

23.1 

55.49 

27.8 

23.0 

^.52 

18.7 

22.9 

58.76 

9.7 

23.9 

10.65 

2.3 

24.1 

55.27 

27.5 

24.0 

53.63 

18.4 

23.9 

59.08 

9.5 

24.8 

11.05 

2.2 

25.1 

55.10 

27.2 

25.0 

53.75 

18.1 

24.9 

59.39 

9.3 

25.8 

11.46 

2.0 

26.1 

54.95 

26.9 

26.0 

53.88 

17.8 

25.9 

59.68 

9.0 

26.8 

11.87 

1.8 

27.1 

54.83 

26.6 

27.0 

54.01 

17.5 

26.9 

59.95 

8.8 

27.8 

12.31 

1.6 

28.1 

54.74 

26.4 

28.0 

54.12 

17.2 

27.9 

60.22 

8.5 

28.8 

12.78 

1.4 

29.1 

54.65 

26.1 

29.0 

54.20 

17.0 

28.9 

60.47 

8.3 

29.8 

13.28 

1.2 

30.1 

54.57 

25.8 

30.0 

54.28 

16.7 

29.9 

60.74 

8.0 

30.8 

13.80 

1.0 

31.1 

54.48 

25.6 

31.0 

54.34 

16.4 

30.9 

61.02 

7.7 

31.8 

14.33 

0.8 

38.1 

64.36 

25.3 

32.0 

54.40 

16.1 

31.9 

61.33 

7.4 

32.8 

14.87 

0.7 

d70 
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APPARENT  PLACES  OF  51  CEPHEI,  (Hn.\  FOR  TEEB  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Hean 
Bolar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 

Aaoon- 

sion. 

Declina- 
tion 
North. 

Bight 

Aacen- 

sion. 

Declina- 
tion 
North. 

Bight 

Asoen- 

idon. 

Deeltna- 

tion 

North. 

Bii^t 

Aaoen- 

aiott. 

Dedinap 

tion 
JTorfft. 

h    m 

6  40 

o         / 

87  13 

h    m 

640 

o        / 

87  13 

h    m 

640 

o        / 

87  14 

h    m 

6  41 

O          / 

87  14 

1.8 

14.87 

60.7 

1.7 

8 

30.74 

58.2 

1.7 

47.23 

0.0 

1.6 

0iS6 

it 
5.9 

2.8 

15.41 

60.6 

2.7 

31.28 

58.2 

2.7 

47.67 

0.1 

2.6 

0.61 

6.1 

3.8 

15.92 

60.5 

3.7 

31.79 

58J3 

3.7 

48.13 

0J2 

3.6 

0.97 

6.3 

4.8 

16.42 

60.4 

4.7 

32.29 

58.2 

4.7 

48.61 

0.3 

4.6 

1.34 

6.6 

5.8 

16.90 

60.3 

5.7 

32.78 

^St 

5.6 

49.10 

0.4 

5.6 

1.78 

6.8 

6.8 

17.35 

60.1 

6.7 

33.29 

58.2 

6.6 

49.63 

0.6 

6.6 

2.10 

7.1 

7.8 

17.81 

60.0 

7.7 

33.80 

58.2 

7.6 

50.17 

0.7 

7.6 

2.45 

7.4 

8.8 

18.26 

59.9 

8.7 

34.35 

58.1 

8.6 

50.70 

0.9 

8.6 

2.78 

7.7 

9.8 

18.73 

59.7 

9.7 

34.91 

58.1 

9.6 

51.23 

1.0 

9.6 

3.06 

ao 

10.8 

19.23 

59.6 

10.7 

35.49 

58.1 

10.6 

51.74 

1.2 

10.6 

3.34 

8.4 

11.8 

19.75 

59.4 

11.7 

36.10 

58.1 

11.6 

52.23 

1.5 

11.6 

3.58 

8.7 

12.8 

20.30 

59.3 

12.7 

36.70 

58.2 

12.6 

53.67 

1.7 

12.5 

3.80 

9.0 

13.8 

20.86 

59.2 

13.7 

37.29 

58.2 

13.6 

53.10 

1.9 

13.5 

4.02 

9.3 

14.8 

21.45 

59.1 

14.7 

37.86 

58.3 

14.6 

53.51 

2.1 

14.5 

4.24 

9.5 

15.8 

22.03 

59.0 

15.7 

38.40 

58.4 

15.6 

53.90 

2.3 

15.5 

4.47 

9.8 

16.8 

22.61 

58.9 

16.7 

38.93 

58.5 

16.6 

54.29 

2.5 

16.5 

4.71 

10.0 

17.8 

23.15 

58.9 

17.7 

39.43 

58.6 

17.6 

54.69 

2.6 

17.5 

4.97 

10.3 

18.8 

23.68 

58.8 

18.7 

39.91 

58.6 

18.6 

55.12 

2.8 

18.5 

5J25 

10.6 

19.8 

24.18 

58.8 

19.7 

40.40 

58.7 

19.6 

55.57 

3.0 

19.5 

5.53 

10.9 

20.8 

24.67 

58.7 

20.7 

40.88 

58.7 

20.6 

56.03 

3.2 

20.5 

5.79 

11.8 

21.8 

25.14 

58.7 

21,7 

41.40 

58.8 

21.6 

56.50 

•    3.4 

21.5 

6.03 

11.6 

22.8 

25.63 

58.6 

22.7 

41.93 

58.8 

22.6 

56.97 

3.6 

22.5 

6.24 

11.9 

23.8 

26.13 

58.5 

23.7 

42.48 

58.9 

23.6 

57.43 

3.8 

23.5 

6.41 

12.3 

24.8 

26.65 

58.4 

24.7 

43.06 

58.9 

24.6 

57.87 

4.1 

24.5 

6.65 

18.6 

25.8 

27.21 

58.3 

25.7 

43.64 

59.0 

25.6 

58.26 

4.4 

25.5 

6.67 

13.0 

26.8 

27.78 

58.3 

26.7 

44.22 

59.1 

26.6 

58.64 

4.7 

26.5 

6.77 

13.3 

27.8 

28.38 

58.2 

27.7 

44.78 

59.3 

27.6 

58.97 

4.9 

27.5 

6.87 

13.6 

28.8 

28.99 

58.2 

28.7 

45.32 

59.4 

28.6 

59.30 

5.2 

28.5 

6.98 

13.9 

29.8 

29.59 

58.1 

29.7 

45.83 

59*6 

29.6 

59.61 

5.4 

29^ 

7X)8 

14.8 

30.7 

30.17 

58.2 

30.7 

46.31 

59.7 

30.6 

59.93 

5.7 

30.5 

7.28 

14.4 

31.7 

30.74 

58.2 

31.7 

46.77 

59.9 

31.6 

60.26 

5.9 

31.5 

7.36 

14.7 

32.7 

31.28 

58.2 

3£.7 

47.23 

60.0 

32.6 

60.61 

6.1 

32^ 

7.52 

15.0 

FIXED  STARS,  1873. 
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APPARENT  PLACES  OF  6  XJBBM  BONORIS,  FOR 

PPER  TRANSIT 

1 

THE  U 

AT  WA8H1NGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
flolar 
Date. 

Mean 
Solar 
Date. 

Moan 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
Nwth. 

Bight 
Ascen- 
sion. 

Declina- 
tion 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

h     m 

18  13 

86  36 

1.0 

0.54 

18.1 

1.9 

3.85 

II 

7.7 

1.8 

11.60 

1.7 

1.7 

22.46 

0.5 

3.0 

0.54 

17.7 

3.9 

4.09 

7.4 

8.8 

11.95 

1.6 

2.7 

22.78 

0.6 

3.0 

0.56 

17.3 

3.9 

4.33 

7.3 

3.8 

18.89 

1.5 

3.7 

23.09 

0.7 

4.0 

0.59 

17.0 

4.9 

4.55 

6.9 

4.8 

13.68 

1.4 

4.7 

23.40 

0.7 

5.0 

0.63 

16.6 

5.9 

4.76 

6.7 

5.8 

13.94 

1.3 

5.7 

23.71 

0.8 

6.0 

0.69 

16.3 

6.9 

4.96 

6.5 

6.8 

13.84 

1.8 

6.7 

84.04 

0.8 

7.0 

0.74 

16.0 

7.9 

5.17 

6.8 

7.8 

13.55 

1.1 

7.7 

84.39 

0.9 

ao 

0.78 

15.7 

8.9 

5.37 

5.9 

8.8 

13.86 

1.0 

8.7 

34.75 

0.9 

9.0 

0.81 

15.4 

9.9 

5.60 

5.7 

9.8 

14.19 

0.8 

9.7 

85.11 

1.0 

10.0 

0.84 

15.1 

10.9 

5.83 

5.4 

10.8 

14.53 

0.7 

10.7 

85.48 

1.1 

11.0 

0.87 

14.7 

11.9 

6.09 

5.1 

11.8 

14.89 

0.6 

11.7 

85.83 

1.8 

11.9 

0.89 

14.4 

13.9 

6.37 

4.8 

13.8 

15.38 

0.5 

•12.7 

86.17 

1.4 

19.9 

0.83 

14.0 

13.9 

6.67 

4.6 

13.8 

15.66 

0.4 

13.7 

36.50 

1.6 

13.9 

0.99 

13.7 

14.9 

6.98 

4.4 

14.8 

16.05 

0.4 

14.7 

36.81 

1.7 

14.9 

1.06 

13.3 

15.9 

7.89 

4.8 

J  5.8 

16.44 

0.3 

15.7 

87.11 

1.9 

15.9 

1.16 

13.9 

16.9 

7.60 

4.0 

16.8 

16.88 

0.3 

16.7 

37.39 

8.1 

16.9 

1.38 

18.6 

17.8 

7.90 

3.8 

17.8 

17.18 

0.3 

17.7 

87.66 

8.8 

17.9 

1.43 

13.3 

18.8 

8.18 

3.6 

18.8 

17.53 

0.3 

18.7 

87.93 

2.3 

18.9 

1.57 

11.9 

19.8 

8.45 

3.5 

.19.8 

17.86 

0.3 

19.7 

38.81 

3.5 

19.9 

1.78 

11.6 

30.8 

8.72 

3.3 

80.8 

18.17 

0.3 

80.7 

38.50 

3.0 

20.9 

1.87 

11.3 

81.8 

8.99 

3.1 

31.8 

18.50 

0.3 

81.7 

88.80 

8.7 

31.9 

3.01 

11.0 

38.8 

9.86 

8.9 

83.8 

18.83 

0.8 

22.7 

29.18 

3.8 

33.9 

3.14 

10.8 

83.8 

9.55 

8.7 

33.8 

19.16 

0.2 

23.7 

89.44 

3.0 

^.9 

3.36 

10.5 

34.8 

9.85 

8.5 

34.8 

19.51 

0.2 

24.7 

89.76 

3.2 

34.9 

3.38 

10.8 

85.8 

10.18 

2.3 

85.7 

.19.88 

0.1 

25.7 

30.07 

3.4 

35.9 

8.50 

9.9 

86.8 

10.53 

8.1 

86.7 

30.87 

0.1 

26.7 

30.36 

3.6 

36.9 

8.64 

9.5 

37.8 

10.87 

1.9 

87.7 

30.66 

0.2 

27.7 

30.63 

3.9 

37.9 

3.79 

9.3 

38.8 

11.84 

1.8 

38.7 

81.04 

0.2 

28.7 

30.89 

4.1 

38.9 

m 

8.97 

8.9 

39.8 

11.60 

1.7 

89.7 

31.48 

0.3 

29.7 

31.18 

4.3 

39.9 

3.17 

8.5 

30.8 

11.95 

1.6 

30.7 

31.78 

0.3 

30.7 

31.33 

4.6 

30.9 

3.38 

8.3 

31.8 

18.89 

1.5 

31.7 

88.18 

0.4 

31.6 

31.55 

4.8 

31.9 

3.63 

7.9 

33.8 

18.63 

1.4 

33.7 

33.46 

0.5 

32.6 

31.76 

5.0 
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APPARENT  PLACES  OF  4  JmBM  MINOBB,  FOR  THE  UiVER  TRANSIT 

AT  WASUINGTON. 

MAY. 

■ 

JUNE. 

JULY. 

AUGUST. 

Mean 
Solar 
Da'^. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

1 

Bight 

Aacen- 

aion. 

DAcllna- 

tion 
Ninih. 

Bight 

Ascen- 

Bion. 

Declina. 

tion 
JVbrtfe. 

Afloen- 
sion. 

Declina- 
tion 
North, 

Bight 

Aaoen- 

Bion. 

Declinar 

tton 
NwiK 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

h    m 

18  13 

86  36 

• 

h     m 

18  13 

86  36 

1.6 

31.55 

4.8 

1.6 

36.57 

13.0 

1.5 

35.91 

22.3 

1.4 

29.51 

31.0 

2.6 

31.76 

6.0 

2.6 

36.66 

13.2 

2.5 

36.81 

22.6 

2.4 

29.19 

81.3 

3.6 

31.98 

5.1 

3.6 

36.77 

13.5 

3.5 

36.71 

23.0 

3.4 

28.87 

81.6 

4.6 

32.82 

5.3 

4.6 

13.9 

4.5 

36.58 

23.3 

4.4 

28.63 

31.8 

5.6 

32.47 

5.5 

5.6 

36.94 

14.2 

6.5 

86.43 

23.6 

6.4 

28.19 

32.0 

6.6 

82.72 

5.7 

6.6 

37.00 

14.5 

6.5 

35.26 

24.0 

6.4 

27.85 

82.2 

7.6 

32.97 

6.0 

7.5 

37.05 

14.9 

7.5 

35.06 

24.3 

7.4 

27.62 

82.4 

8.6 

33.23 

6.2 

8.5 

37.07 

15.2 

8.5 

34.90 

24.6 

8.4 

27JdO 

88.6 

9.6 

33.46 

6.5 

9.5 

37.06 

15.6 

9.5 

34.70 

24.9 

9.4 

26.90 

82.7 

10.6 

83.68 

6.8 

10.5 

37.05 

15.9 

10.5 

84.51 

25.2 

10.4 

26.60 

82.9 

11.6 

33.88 

7.1 

11.5 

37.02 

16.2 

11.5 

34.32 

25.4 

11.4 

26.31 

83.1 

12.6 

34.05 

7.4 

12.5 

36.99 

16.5 

12.5 

84.15 

25.7 

12.4 

26.00 

88.8 

13.6 

34.21 

7.6 

13.5 

36.97 

16.8 

13.4 

33.96 

26.9 

13.4 

26.69 

38.6 

14.6 

34.86 

7.9 

14.5 

36.96 

17.0 

14.4 

33.82 

26.2 

14.4 

25.36 

33.8 

15.6 

34.51 

8.2 

15.5 

36.97 

17.3 

15.4 

33.66 

26.6 

15.4 

25.00 

34.0 

16.6 

34.65 

8.4 

16.5 

36.97 

17.6 

16.4 

33.48 

26.8 

16.4 

24.64 

34.2 

17.6 

34.81 

8.6 

17.5 

86.98 

17.9 

17.4 

33.29 

27.1 

17.4 

24.26 

84.5 

18.6 

34.98 

8.9 

18.5 

36.97 

18.2 

18.4 

33.08 

27.4 

16.4 

23.86 

34.6 

19.6 

35.15 

9.1 

19.5 

36.96 

18.6 

19.4 

32.85 

27.7 

19.3 

23.47 

34.8 

20.6 

35.33 

9.4 

20.5 

36.93 

18.9 

20.4 

82.60 

28.0 

20.3 

23.07 

34.9 

21.6 

35.50 

9.7 

21.5 

36.87 

19.3 

21.4 

32.33 

28.3 

2]  .3 

22.69 

35.0 

22.6 

35.68 

10.0 

22.5 

36.79 

19.6 

22.4 

32.06 

28.6 

22.3 

22.33 

35.2 

23.6 

35.83 

10.3 

23.5 

36.69 

20.0 

23.4 

31.79 

28.8 

23.3 

21.97 

85.3 

24.6 

35.96 

10.6 

24.5 

36.56 

20.3 

24.4 

31.52 

29.0 

24.3 

21.62 

35.4 

25.6 

36.07 

10.9 

25.5 

36.46 

20.6 

25.4 

31.26 

29.3 

26.3 

21.28 

35.6 

26.6 

36.16 

11.3 

26.5 

36.35 

20.9 

26.4 

31.01 

29.5 

26.3 

20.92 

35.7 

27.6 

36.24 

11.6 

27.6 

86.24 

21.2 

27.4 

30.78 

29.7 

27.3 

20.55 

85.9 

28.6 

36.30 

11.9 

28.5 

36.15 

21.4 

28.4 

30.64 

29.9 

28.3 

20.17 

36.1 

29.6 

36.36 

12.2 

29.5 

86.07 

21.7 

29.4 

80.31 

30.2 

29.3 

19.77 

86.3 

30.6 

36.42 

12.4 

30.5 

35.99 

22.0 

30.4 

30.06 

30.5 

30.3 

19.35 

86.4 

31.6 

36.49 

12.7 

31.5 

85.91 

22.3 

31.4 

29.80 

30.7 

31.3 

18.92 

86.6 

32.6 

36.57 

13.0 

32.5 

35.81 

22.6 

32.4 

29.61 

31.0 

32.3 

I8«48 

86.7 

FIXED  STARS,  1878. 
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APPARENT  PLACES  OF  iJ  VBBM  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Bate. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Sight 

Aaoen- 

Bion. 

Dedinftp 

tion 
North. 

Right 

AMsen> 

aion. 

Declina- 
tion 
Ni»rth, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

h    m 

18  13 

86  36 

h    m 

18  12 

86  36 

h    m 

18  12 

86  36 

h    m 

18  12 

86  36 

1.3 

18.48 

36.7 

1.2 

65.66 

38.0 

1.1 

58.93 

34.6 

1.1 

43.68 

87.3 

2.3 

18.05 

36.8 

2.2 

65.84 

37.9 

8.1 

58.58 

34.4 

8.1 

43.46 

87.0 

3.3 

17.68 

36.8 

3.2 

64.88 

37.8 

3.1 

58.84 

34.3 

3.1 

43.83 

86.8 

4.3 

17.20 

36.9 

4.2 

64.48 

37.8 

4.1 

51.89 

34.1 

4.1 

48.99 

26.5 

5.3 

16.80 

37.0 

5.2 

64.01 

37.7 

5.1 

51.53 

33.9 

5.1 

48.74 

86.8 

6.3 

16.48 

37.0 

6.8 

63.68 

37.7 

6.1 

51.15 

33.8 

6.1 

48.51 

85.9 

7.3 

16.04 

37.1 

7.8 

63.81 

37.7 

7.1 

50.76 

33.6 

7.0 

48.89 

25.5 

8.3 

15.66 

37.2 

8.8 

68.79 

37.6 

8.1 

50.38 

33.4 

8.0 

48.08 

25.8 

9.3 

16.37 

37.3 

9.8 

68.35 

37.6 

9.1 

49.99 

33.8 

9.0 

41.88 

84.8 

10.3 

14.87 

37.4 

10.8 

61.90 

37.6 

10.1 

49.63 

38.9 

10.0 

41.71 

84.5 

11.3 

14.45 

37.5 

11.8 

61.45 

37.5 

11.1 

49.87 

38.6 

11.0 

41.57 

84.1 

12.3 

14.02 

37.6 

18.8 

60.99 

37.4 

18.1 

48.93 

38.4 

18.0 

41.43 

23.8 

13.3 

13.57 

37.7 

13.8 

60.54 

37.3 

13.1 

48.68 

31.1 

13.0 

41.31 

83.5 

14.3 

13.11 

37.8 

14.8 

60.10 

37.8 

14.1 

48.38 

31.9 

14.0 

41.19 

83.8 

15.3 

18.65 

37.8 

15.8 

59.67 

37.1 

15.1 

48.04 

31.6 

15.0 

41.07 

88.9 

16.3 

12.19 

37.9 

16.8 

59.26 

36.9 

16.1 

47.75 

31.4 

16.0 

40.94 

88.6 

17.3 

11,74 

37.9 

17.8 

58.86 

36.8 

17.1 

47.47 

31.8 

17.0 

40.79 

88.3 

18.3 

11.31 

37.9 

18.8 

58.48 

36.7 

18.1 

47.17 

30.9 

18.0 

40.65 

88.0 

19.3 

10.90 

37.9 

19.8 

58.10 

36.5 

19.1 

46.86 

30.7 

19.0 

40.50 

81.6 

20.3 

10.49 

37.9 

20.2 

57.72 

36.4 

20.1 

46.55 

30.5 

80.0 

40.36 

81.3 

21.3 

10.09 

37.9 

81.8 

57.33 

36.4 

81.1 

46.83 

30.3 

81.0 

40.83 

30.9 

22.3 

9.70 

37.9 

88.8 

56.93 

36.3 

88.1 

45;98 

30.0 

88.0 

40.18 

20.5 

23.3 

9.88 

38.0 

83.8 

56.52 

36.8 

83.1 

45.60 

89.7 

83.0 

40.03 

80.8 

24.3 

8.87 

38.0 

84.8 

56.09 

36.1 

84.1 

45.30 

89.4 

24.0 

39.97 

19.8 

25J3 

8.43 

38.1 

85.8 

55.66 

35.9 

85.1 

45.08 

89.1 

85.0 

39.93 

19.4 

26.2 

7.98 

38.1 

86.8 

55.82 

35,8 

86.1 

44.77 

88.8 

86.0 

39.91 

19.1 

27.8 

7.51 

38.1 

87.8 

54.80 

35.6 

27.1 

44.53 

28.4 

87.0 

39.88 

18.7 

88.2 

7.04 

38.1 

88.8 

54.39 

35.4 

88.1 

44.31 

88.1 

88.0 

39.86 

18.4 

29.8 

6.57 

38.1 

89.8 

54.00 

35.8 

89.1 

44.10 

27.9 

29.0 

39.83 

18.1 

30.8 

6.11 

38.0 

30.8 

53.63 

35.0 

30.1 

43.89 

27.6 

30.0 

39.78 

17.8 

31.2 

5.66 

38.0 

31.8 

53.87 

34.8 

31.1 

43.68 

27.3 

31.0 

39.74 

17.5 

32.2 

5.24 

37.9 

38.1 

58.93 

34.6 

38.1 

43.46 

87.0 

38.0 

39.69 

17.8 

35 
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WfXED  STARS,  18T8. 


APPARENT  PLACES  OF  A  VBBM  MINORIS,  FOR  THE  UPPER  TRANBTT 

AT  WARHTNGTON. 

JANUARY. 

FEBRUARY. 

MARCH. 

APRIL. 

Mean 
Solar 
Date. 

Mean 
fW>lar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Bight 
A8oen> 

SiOD. 

Declina- 
tion 

Bight 

Aacen- 

aiqn. 

Declina- 
tion 
Ninih. 

Bight 

Aacen- 

aion. 

Declina- 

Uon 
Korth. 

Bight 

Aacen- 

sion. 

Declina. 

tiOB 

Jforlh. 

h    m 

19  50 

O           / 

68  55 

h    m 

19  50 

O           / 

68  55 

h    m 

19  50 

68  55 

h    n 

19  50 

O          1 

88  55 

0.1 

30.08 

33.6 

1.0 

13.09 

22'.0 

1.9 

36.63 

13.6 

1.8 

55.69 

/f 
8.6 

l.I 

19.43 

33.3 

3.0 

13.37 

21.7 

2.9 

37.48 

13.3 

3.8 

56.68 

8.6 

9.1 

18.84 

31.9 

3.0 

13.69 

21.4 

3,9 

38.33 

13.1 

3.8 

57.64 

a5 

a.1 

18.83 

31.5 

4.0 

14.00 

21,1 

4.9 

30.13 

13.9 

4.8 

vO.OO 

as 

4.1 

17M 

31.2 

5.0 

14.39 

20.8 

5.9 

39.89 

13.8 

5.8 

59.53 

a4 

5.0 

17.53 

30.9 

6.0 

14.54 

20.5 

6,9 

30.61 

13.6 

6.8 

60.51 

as 

6.0 

17.19 

30.6 

7.0 

14.75 

20.3 

7,9 

31.33 

12.4 

7.8 

61.56 

as 

7,0 

16.87 

30.3 

8.0 

14.95 

20.0 

8,9 

33.03 

13.1 

8.8 

63.66 

a3 

8.0 

16.54 

30.0 

8.9 

15.14 

19.7 

9.9 

33.77 

11.9 

9.8 

63.83 

8.1 

9.0 

16.17 

39.7 

9.9 

15.36 

19.3 

10,9 

33.55 

11,7 

10.8 

65.03 

ai 

10.0 

15.78 

39.4 

10.9 

15.63 

19.0 

11,9 

34.41 

11,4 

11.8 

66.35 

8.1 

11.0 

15.35 

394 

11.9 

15.95 

18.7 

12.9 

35.34 

11,3 

13.8 

67.44 

ai 

13.0 

14.93 

38.8 

13.9 

16.36 

18.3 

13,9 

36,34 

11.0 

13.8 

68.60 

ai 

13.0 

14.49 

38.5 

13.9 

16.86 

18.0 

14.9 

37.37 

10.8 

14.8 

69.71 

a3 

14.0 

14.09 

38.1 

14.9 

17.41 

17,7 

15,9 

38.41 

10.6 

15,8 

70.76 

a3 

15.0 

13.75 

37.8 

15.9 

18.01 

17.4 

16.8 

39.47 

10.5 

16.8 

71.76 

as 

16.0 

13.49 

37.4 

16.9 

18.63 

17.1 

17.8 

40.48 

10.4 

17,8 

73.73 

as 

17.0 

13.31 

37.0 

17.9 

19.31 

16.8 

18.8 

41.45 

10,3 

18,8 

73.68 

as 

18.0 

13.30 

26.7 

18.9 

19.77 

16.6 

19,8 

43.36 

lO.l 

19.8 

74.63 

as 

19.0 

13.16 

36.3 

19.9 

30.30 

16.3 

30.8 

43,33 

10.0 

20.8 

75.63 

8.3 

90.0 

13.15 

36.0 

30.9 

90.80 

16.1 

31.8 

44.09 

9.9 

21.7 

76.68 

as 

31.0 

13.14 

35,7 

31.9 

31.38 

15.8 

22.8 

44.97 

9.7 

22.7 

77.78 

8.3 

22,0 

13.13 

35.4 

32.9 

31.76 

15.5 

23,8 

45.87 

9,6 

33.7 

78.93 

8.4 

33,0 

13.07 

35.1 

23.9 

33.37 

15.3 

24.8 

46.83 

9.4 

24.7 

80.09 

8.4 

34,0 

13.96 

24.8 

24.9 

33.83 

14.9 

25.8 

47.85 

9.3 

25.7 

81.35 

as 

35,0 

13.87 

24.5 

25.9 

33.46 

14.6 

26.8 

48.94 

9,1 

2G.7 

83.40 

8.6 

36.0 

13.75 

24,2 

26.9 

34,16 

14.4 

27,8 

50,07 

9,0 

27.7 

83.50 

a7 

37.0 

13.64 

23i) 

27.9 

34.93 

14.1 

28,8 

51.34 

8.8 

28.7 

84.54 

8.8 

38.0 

13.58 

33.5 

38.9 

35.76 

13.8 

29.8 

52.40 

a8 

.  29.7 

85.51 

ao 

39.0 

13.59 

33.1 

39.9 

36.63 

13.6 

30.8 

53.55 

8.7 

30.7 

86.43 

9.1 

30.0 

13.68 

23.8 

30.9 

37.48 

13.3 

31.8 

54.64 

a7 

31.7 

87.31 

9.3 

31.0 

13.85 

33.4 

31,9 

38.33 

13.1 

32.8 

55.69 

ao 

33.7 

88.18 

9^ 
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APPAKBNT  PLACES  OF  X  TSBBM  MINORIB,  FOR  THE  UPPER  TRANSIT 

AT  WA8EDNGTON. 


Mean 
Solar 
Date. 


1.7 

a.7 

3.7 
4.7 

5.7 
6.7 
7.7 
8.7 

9.7 
10.7 
11.7 
19.7 

13.7 
14.7 
15.7 
16.7 

17.7 
18.7 
19.7 
90.7 

91.7 
39.r 
93.7 
94.7 

95.7 
96.7 
97.7 
98.6 

99.6 
30.6 
31.6 
d9.6 


MAY. 


Bight 


li    u 

19  51 

97.31 
98.18 
99.06 
99.99 

30.97 
39.00 
33.06 
34.19 

35.18 
36.90 
37.16 
38.05 

38.88 
39.66 
40.41 
41.14 

41.89 
49.68 
43.60 
44.37 

45.97 
46.18 
47.06 
47.90 

48.67 
49.37 
60.00 
60.68 

51.19 
51.66 
59.99 
59.83 


D«cUii*- 

tion 
Hfwih, 


88  55 


// 


9.9 
9.3 
9.4 
9.5 


Mean 
Solar 
Date. 


1.6 
9.6 

3.6 
4.6 


JUNE. 


a; 


9.5 

5.6 

9*6 

6.6 

9.8 

7.6 

9.9 

8.6 

10.1 

9.6 

10.9 

10.6 

10.4 

11.6 

10.6 

19.6 

10.8 

13.6 

11.0 

14.6 

11.9 

16.6 

11.4 

16.6 

11.5 

17.6 

11.7 

18.6 

11.8 

19.6 

19.0 

90.6 

19.9 

91.6 

19.4 

99.6 

19.6 

93.6 

19.9 

94.6 

13.9 

95.6 

13.4 

96.6 

13.7 

97.6 

13.9 

98.6 

14.9 

99.6 

14.4 

30.6 

14.6 

31.6 

14.8 

89.6 

Bigbt 
aion. 


li    m 

19  51 

59.88 
53.47 
54.14 
54.84 


55.53 
66.19 
56.79 
57.39 

57.77 
58.16 
58.50 
58.81 

59.13 
59.48 
69.86 
60.98 

60.73 
61.18 
61.69 
69.01 

69.36 
69.61 
69.80 
69.99 

69.99 
63.05 
63.11 
63.91 

» 

63.35 
63.33 
63.79 
63.91 


Declina- 
tion 
North, 


88  55 


14.8 
15.0 
15.3 
15.5 

15.8 
16.1 
16.4 
16.7 

17.0 
17.3 
17.6 
17.9 

18.1 
18.4 
18.6 
18.9 

19.9 
19.5 
19.8 
90.1 

90.5 
90.8 
91.9 
91.5 

91.8 
99.1 
99.4 
99.7 

93.0 
93.3 
93.6 
93.9 


Mean 
Solar 
Date. 


1.6 
9.6 
3.6 
4.6 

5.5 
6.5 
7.5 
8.5 


JULY. 


Sight 

Aaoen* 

•ion. 


19  51 

63.79 
63.91 
64.07 
64.19 

64.94 
64.91 
64.11 
63.95 


9.5 

63.75 

10.5 

63.56 

11.5 

63.37 

19.5 

63  JN 

13.5 

63.09 

14.5 

63.01 

15.5 

69.95 

16.5 

69.88 

17.6 

69.77 

18.5 

69.61 

19.5 

69.37 

90.5 

69.06 

91.5 

61.67 

99.5 

61.94 

93.5 

60.78 

94.6 

60.39 

95.5 

69.88 

96.5 

59.48 

97.5 

59.11 

9B.5 

58.78 

99JS 

58.46 

30.5 

68.11 

31.5 

57.76 

89.5 

57.31 

Declina- 
tion 
NwriK 


88  55 

It 
93.6 

93.9 

94.9 

94.6 

95.0 
95.3 
95.7 
96.0 

96.4 
96.7 
97.0 
97.3 

97.6 
97.9 
98J9 
98.6 

98.9 
99.9 
99.6 
30.0 

30.3 
30.7 
31.0 
31.3 

31.0 
31.9 
39.9 
89.5 

89.8 
33.9 
83.5 
83.9 


Mean 
Solar 
Date. 


1.6 
9.5 
3.5 
4.5 

5.5 
6.5 
7.5 
8.5 

9.4 
10.4 
11.4 
19.4 

13.4 
14.4 
15.4 
16.4 

17.4 
18.4 
19.4 
90.4 

91.4 
99.4 
93.4 
94.4 

95.4 
96.4 

97.4 
98.4 

99.4 

30.4 
81.4 
39b4 


AUGUST. 


Right 

Aecen- 

sion. 


h    m 

19  51 


67.31 
56.79 
56.90 
56.54 

54.84 
54.13 
53.43 
59.75 

69.19 
51.58 
50.94 
60.38 

49.79 
49.17 
48.47 
47.70 

46.86 
45.96 
45.09 
44.08 

43.15 
49.97 
41.49 
40.61 

30.83 
39.05 
38.98 
37.37 

36.45 
35.45 
34.39 
33.97 


Declina- 
tion 
Nwrtk, 


88  55 


33.9 
34.9 
34.6 
34.9 

35.3 
35.6 
35.8 
36.1 

36.4 
36.7 
37.0 
37.3 

37.6 
S7;9 
38.3 
3a6 

38.9 
39.9 
39.5 
39.8 

40.1 
40.3 
40.5 
40.8 

41.1 
41.3 
41.6 
41.9 

49.9 
49.5 
49.8 
43.1 
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FIXED  8TARS,  1873. 


APPARENT  PLACES  OF  y.  URB^  MINORIS,  FOR  THE  UPPER  TRANSIT 

AT  WASHINGTON. 

SEPTEMBER. 

OCTOBER. 

NOVEMBER. 

DECEMBER. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Moan 
Solar 
Dater 

Mean 
Solar 
Date. 

Bight 

Aecen- 

sion. 

Declina- 
tion 
Korth, 

Bight 

A8oen> 

sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 
tion 
North, 

Bight 
Ascen- 
sion. 

Declina- 

Uon 
North. 

h    m 

19  50 

O          1 

88  55 

h    m 

19  50 

88  55 

h    m 

19  49 

88  55 

h    m 

19  49 

o        / 

88  55 

1.4 

93.87 

II 
43.1 

1.3 

57.84 

// 
49.0 

1.8 

75.81 

II 

50.8 

1.1 

38.18 

II 
47.7 

2.4 

93.14 

43.3 

8.3 

56.49 

49.1 

8.8 

74.57 

50.7 

8.1 

37.09 

47.5 

3.4 

91.00 

43.6 

3,3 

55.18 

49.8 

3.3 

73.34 

50.7 

3.1 

36.01 

47.4 

4.4 

89.90 

43.8 

4.3 

53.93 

49.3 

4.3 

78.08 

50.7 

4.1 

34.90 

47.8 

5.4 

88.83 

44.0 

5.3 

53.71 

49.4 

5.8 

70.79 

50.7 

5.1 

33.75 

47.1 

6.4 

87.81 

44.8 

6.3 

51.51 

49.5 

6.8 

69.44 

50.7 

6.1 

38.57 

46.9 

7.4 

86.83 

44.4 

7.3 

50.39 

49.6 

7.8 

68.03 

50.7 

7.1 

31.40 

46.7 

8.4 

85.87 

44.6 

8.3 

49.04 

49.8 

8.8 

66.59 

50.6 

8.1 

30.86 

46.4 

9.4 

84.89 

44.8 

9.3 

47.73 

49.9 

9.3 

65.13 

50.6 

9.1 

89.18 

46.8 

10.4 

83.89 

45.1 

10.3 

46.36 

50.1 

10.8 

63.69 

50.5 

10.1 

88.18 

45.9 

11.4 

88.84 

45.4 

11.3 

44.93 

50.8 

11.8 

68.37 

50.4 

11.1 

87.34 

45.7 

18.4 

81.78 

45.6 

18.3 

43.46 

50.3 

18.8 

60.91 

50.3 

18.1 

86.38 

45.4 

13.4 

80.53 

45.9 

13.3 

41.97 

50.4 

13.8 

59.61 

50.8 

13.1 

85.55 

-45.8 

14.3 

79.89 

46.1 

14.3 

40.49 

50.4 

14.8 

58.38 

50.0 

14.1 

84.73 

44.9 

15.3 

78.01 

46.3 

15.3 

39.05 

50.4 

15.8 

57.19 

49.9 

15.1 

83.94 

44.7 

16.3 

76.70 

46.5 

16.3 

37.66 

50.5 

16.8 

56.04 

49.8 

16.1 

83.11 

44.5 

17.3 

75.40 

46.7 

17.3 

36.38 

50.5 

17.8 

54.89 

49.7 

17.1 

88.85 

44.3 

18.3 

74.14 

46.8 

18.3 

35.03 

50.5 

18.3 

53.71 

49.6 

18.1 

81.35 

44.1 

19.3 

78.93 

47.0 

19.3 

33.77 

50.5 

19.8 

58.49 

49.6 

19.1 

20.41 

43.8 

80.3 

71.78 

47.3 

80.3 

33.58 

60.6 

80.8 

51.88 

49.5 

80.1 

19.46 

43.6 

21.3 

70.66 

47.3 

21.8 

31.85 

50.7 

31.8 

49.91 

49.4 

81.1 

18.54 

43.3 

88.3 

69.55 

47.5 

83.8 

89.94 

50.7 

33.8 

48.57 

49.3 

83.1 

17.66 

43.0 

83.3 

68.44 

47.7 

33.8 

88.58 

50.8 

83.8 

47.83 

49.1 

83.1 

16.84 

48.7 

84.3 

67.89 

47.9 

34.3 

87.16 

50.9 

84.3 

45.90 

49.0 

84.1 

16.11 

48.4 

35.3 

66.08 

48.1 

85.3 

35.69 

50.9 

85.8 

44.63 

48.8 

85.1 

15.45 

48.1 

86.3 

64.80 

48.3 

36.8 

34.19 

50.9 

86.1 

43.41 

48.6 

86.1 

14.85 

41.8 

87.3 

63.46 

48.5 

87.8 

33.68 

50.9 

87.1 

43.86 

48.4 

87.1 

14.30 

41.5 

88.3 

68.07 

48.6 

88.8 

31.80 

50.9 

38.1 

41.18 

48.8 

88.1 

13.76 

41.8 

89.3 

60.66 

48.8 

89.8 

19.77 

50.9 

39.1 

40.15 

48.0 

29.1 

13JIJ8 

40.9 

30.3 

59.83 

48.9 

30.8 

18.39 

50.8 

30.1 

39.14 

47.9 

30.1 

13.64 

40.7 

31.3 

57.84 

49.0 

31.8 

17.07 

50.8 

31.1 

38.18 

47.7 

31.1 

12.03 

40.4 

98.3 

56.49 

49.1 

38.8 

15.81 

50.8 

38.1 

37.09 

47.5 

38.1 

11.39 

40.1 

FIXED  STARS,  1873. 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Andromeds 

■ 

V  Pegasi. 
{Algenib.) 

*/9  Hydri. 

a  Cassiopes. 

Bight 
^jwension. 

Dedination 
North. 

Bight 
Ascenaion. 

Deolinatlon 
Nwth. 

Bight 
Aaoeiiflioii. 

DeolinatioB 
Swih. 

Bight 
Aaceiision. 

Dedinatioii 
NwtK. 

h 

0 

1 

28  23 

h 

0 

m 

6 

O            / 

14  28 

h     ID 

0  18 

O            / 

77  57 

h     m 

0  33 

55  50 

Jan.     0.2 

B 

48.28- 

-.13 

24.4  -0.8 

40.72  - 

-.11 

37.4. 

-0.7 

8 

62.31  -.90 

99.2  -0.9 

8 

17.36- 

-.88 

36.4  -0.8 

ia.2 

48.15 

.13 

23.5 

1.1 

40.61 

.11 

36.6 

0.9 

61.43    .85 

98.1 

1.5 

17.08 

.38 

35.9    0.7 

20.2 

48.02 

.13 

22.3 

1.3 

40.50 

.10 

35.7 

1.0 

60.62    .77 

96.3 

3.0 

16.80 

.38 

35.0    1.3 

30.2 

47.90 

.10 

20.9 

1.4 

40.41 

.09 

34.7 

1.0 

59.89    .68 

94.0 

8.5 

16.53 

.35 

33.6    1.6 

Feb.    9.1 

47.81 

.06 

19.4 

1.6 

40.33 

.07 

33.7 

1.0 

59.27    .56 

91.3 

3.9 

16.29 

.33 

31.8    8.0 

19.1 

47.74 

.05 

17.8 

1.6 

40.27 

.04 

32.7 

0.9 

58.77    .43 

88.2 

3.3 

16.08 

.18 

29.7    3.3 

Mar.    1.1 

47.70  - 

-.08 

16.2 

1.5 

40.24- 

-.01 

31.9 

0.8 

58.41    .89 

84.7 

3.6 

15.93 

.13 

27.3    3.4 

11,0 

47.70  +.08 

14.7 

1.4 

40.25  +.03 

31.1 

0.7 

58.19 -.14 

81.0 

3.6 

15.64- 

-.06 

24.9    3.5 

21.0 

47.74 

.06 

13.3 

ISk 

40.29 

.06 

30.5 

0.5 

58.14  +.08 

77.2 

3.9 

15.81  +.01 

22.4    3.4 

31.0 

47,83 

.11 

12.2 

1.0 

40.37 

.10 

30.2  -0.8 

58.23    .17 

73.3 

3.9 

15.86 

.06 

20.0     8.3 

Apr.  10.0 

47.96 

.16 

11.4 

a.7 

40.49 

.14 

30.2  -K).l 

58.49    .33 

69.4 

3.8 

15.98 

.16 

17.7    8.1 

19.9 

48.14 

.90 

10.9  -0.3 

40.65 

.18 

30.4 

0.4 

58.90    .49 

65.7 

3.7 

16.17 

.33 

15.8    1.8 

29.9 

48.36 

.84 

10.8  40.1 

40.85 

.88 

31.0 

0.7 

59.47    .63 

62.1 

3.4 

16.44 

.30 
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.15 

82.7    0.8 

Oct.    6.5 

53.36 

.19 

48.5 

3.5 

44.13 

.11 

45.5 

0.9 

62.87 

.19 

37.8 

9.7 

44.19 

.19 

83.3    0.6 

16.5 

53.50 

.10 

52.0 

3.5 

44.22 

.07 

46.3 

0.7 

62.96  +.05 

40.6 

9.8 

44.29 

.09 

83.8    0.4 

96.5 

53.56 +.01 

55.4 

3.4 

44.97 

.04 

47.0 

0.6 

«2.98- 

-.01 

43.4 

9.9 

44.36 

.06 

84.0  +0.9 

Not.   5.4 

53.59 

-.08 

58.7 

3.9 

44.30  +.01 

47.4 

0.4 

62.93 

.08 

46.3 

9.8 

44.41  +.03 

84.1    0.0 

15.4 

53.39 

.17 

61.7 

9.9 

44.30- 

-.01 

47.7  +0.9 

62.89 

.14 

49.0 

9.6 

44.42 

.00 

84.0  -<».l 

95.4 

53.17 

.ss 

64.4 

9.5 

44.98 

.04 

47.8 

0.0 

62.65 

.19 

51.5 

9.3 

44.41  • 

-.09 

83.8    0.3 

Dec.    5.3 

59.88 

.33 

66.8 

9.1 

44.93 

.06 

47.8  -0.1 

62.43 

• 

.94 

53.6 

1.9 

44.37 

.05 

83.5    9.4 

15.3 

52.51 

.40 

68.7 

1.6 

44.16 

.08 

47.6 

0.3 

€2.17 

.97 

55.9 

1.4 

44.31 

.07 

83.1    0.4 

95.3 

52.06 

.46 

70.0 

1.1 

44.07 

.10 

47.3 

0.4 

61.89 

.30 

56.4 

0.9 

44.83 

.09 

89.6    0.5 

35.3 

51.60 

-.50 

70.9  +0.5 1  43.97 

-.11 

46.8  -0.5 

61.58- 

-.38 

57.0  +0.4 

44.14 . 

-.10 

82.1  H).6 

d80 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

P 

Arietis. 

•50 

Cassiopeie 

m 

a 

Arietis. 

^»  CeU. 

Mean 
RolAr 
Date. 

1 

1 

Right 
ABcemdon. 

Declination 
North. 

mght 
ABCension. 

Declinatioin 
North. 

Sight 
Aaoension. 

Declination 
North. 

Bight 
Aicfmrimi. 

Declination 
North. 

h     in 

1  47 

o 

20 

11 

h     m 

1  52 

o 

71 

48 

h     m 

1  59 

O            / 

22  51 

h 

2 

m 

6 

o 

8 

14 

Jan.     0.3 

s 
37.03  - 

-.11 

13.'4 

-0.3 

37.14  . 

-.59 

32l'l  +1.9 

8 

60.51  - 

-.10 

42.6  -0.9 

B 

15.74  - 

-.09 

58.0 

-0J5 

10.3 

36.91 

.19 

13.1 

0.4 

30.59 

.57 

33.1  -^.6 

60.39 

.19 

42.3 

0.3 

15.64 

.11 

57.5 

0.5 

20.2 

36.78 

.13 

12.5 

0.6 

36.00 

.60 

33.4 

0.0 

60.26 

.14 

41.9 

0.5 

15.52 

.19 

56.9 

0.5 

30.2 

36.65 

.14 

11.9 

0.7 

35.40 

.60 

33.1 

-0.5 

60.12 

.14 

41.3 

0.6 

15.39 

.13 

56.4 

0.5 

Feb.    9.2 

36.51 

.14 

11.2 

0.8 

34.80 

.58 

32.3 

l.I 

59.97 

.14 

40.6 

0.8 

15.25 

.13 

55.9 

0.5 

19.2 

36.38 

.19 

10.4 

0.8 

34.24 

.53 

31.0 

1.6 

59.83 

.13 

39.8 

0.8 

15.12 

.19 

55.5 

0.4 

Mar,    1.1 

36.26 

.10 

9.5 

0.8 

33.74 

.46 

29.1 

9.0 

59.70 

.19 

38.9 

0.9 

15.01 

.11 

55.1 

0.3 

11.1 

36.17 

.08 

8.7 

0.8 

33.33 

.36 

26.9 

9.3 

59.60 

.09 

38.1 

0.8 

14.91 

.09 

54.9 

-0.9 

21.1 

36.11- 

-.04 

8.0 

0.7 

33.02 

.95 

24.5 

9.6 

59.52 

.05 

37.2 

0.8 

14.83 

.05 

54.8 

0.0 

31.1 

36.08 

.00 

7.4 

0.5 

32.83- 

-.19 

21.8 

9.7 

59.49- 

-.01 

36.5 

0.7 

14.80- 

-.09 

54.8 

■HiS 

Apr.  10.0 

36.11 +.04 

7.0 

0.3 

32.77  +.01 

19.1 

9.7 

59.49  +.03 

35.9 

0.5 

14.80  +.09 

55.1 

0.4 

20.0 

36.17 

.09 

6.7  -0.1 

32.85 

.14 

16.4 

9.6 

59.55 

.08 

35.5-0.3 

14.84 

.07 

55.6 

0.6 

30.0 

36.28 

.14 

6.7  +.01 

33.05 

.98 

13.9 

9.4 

59.65 

.13 

25.3 

0.0 

14.93 

.11 

56.3 

0.8 

May    9.9 

36.45 

.18 

7.0 

0.4 

33.40 

.40 

11.6 

9.1 

59.81 

.18 

35.4  •H).9 

15.07 

.16 

57.2 

1.0 

19.9 

36.65 

.93 

7.6 

0.7 

33.86 

.51 

9.7 

1.7 

60.00 

.99 

35.8 

0.5 

15.25 

.90 

58.4 

1.3 

29.9 

36.J)0 

.96 

8.4 

1.0 

34.43 

.61 

8.1 

1.3 

60.24 

.96 

36.4 

0.8 

15.47 

.94 

59.7 

1.4 

June   B.9 

37.18 

.90 

9.5 

1.9 

35.08 

.69 

7.0 

0.9 

60.52 

.99 

37.3 

1.0 

15.72 

J97 

61.3 

1.6 

18.8 

37.48 

.31 

10.8 

i.4 

35.80 

.75 

6.4 

-0.4 

60.82 

.31 

38.5 

1.3 

16.00 

.99 

63.0 

1.7 

28.8 

37.81 

.33 

12.3 

1.6 

36.57 

.79 

6.3  +0.1 1 

61.15 

.33 

39.8 

1.5 

16.30 

.31 

64.7 

1.8 

July    8.8 

38.14 

.33 

14.1 

1.8 

37.38 

.81 

6.6 

0.6 

61.48 

.34 

41.4 

1.6 

16.61 

.39 

66.6 

1.9 

18.8 

38.47 

.33 

15.9 

1.9 

38.19 

.80 

7.5 

1.1 

61.82 

.34 

43.1 

1.8 

16.93 

.39 

67.5 

1.9 

28.7 

38.80 

.33 

17.8 

1.9 

38.99 

.79 

8.8 

1.6 

62.16 

.33 

44.9 

1.8 

17.25 

.31 

70.3 

1.8 

Aug.    7.7 

39.12 

.30 

19.7 

1.9 

39.76 

.75 

10.6 

9.0 

62.48 

.39 

46.8 

1.9 

17.56 

.30 

72.1 

1.7 

17.7 

39.41 

.98 

21.6 

1.9 

40.50 

.71 

12.8 

9.4 

62.79 

.30 

48.7 

1.9 

17.85 

M 

73.7 

1.5 

27.6 

39.68 

.96 

23.5 

1.8 

41.17 

.64 

15.3 

9.7 

63.07 

.97 

50.6 

1.8 

18.12 

.96 

75.1 

1.4 

»ept.  6.6 

39.93 

.93 

25.2 

1.7 

41.79 

.67 

18.2 

3.0 

63.33 

.94 

52.4 

1.7 

18.37 

JI3 

76.4 

IJI 

16.6 

40.14 

.90 

26.8 

1.5 

42.32 

.49 

21.3 

3.9 

63.56 

.91 

54.1 

1.6 

18.59 

.90 

77.5 

0.9 

26.6 

40.32 

.16 

28.3 

1.4 

42.77 

.40 

24.6 

3.4 

63.75 

.18 

55.6 

1.5 

18.78 

.18 

78.3 

0.7 

Oct.     6.5 

40.47 

.13 

29.6 

1.9 

43.13 

.31 

28.1 

3.5 

63.92 

.15 

57.1 

1.3 

18.94. 

.15 

78.9 

0.5 

16.5 

40.59 

.10 

30.8 

I.O 

43.39 

.91 

31.6 

3.5 

64.05 

.19 

58.3 

1.9 

19.07 

.19 

79.3 

0.3 1 

1 

26.5 

40.67 

.07 

31.7 

0.9 

43.55  +.11 

35.0 

3.4 

64.15 

.08 

59.4 

1.0 

19.17 

.06 

79.5  +0.1  1 

Nov.    5.5 

40.73 

.04 

32.5 

0.7 

43.61 

.00 

38.4 

3.3 

64.22 

.05 

60.3 

0.8 

19.24 

.06 

79.5 

OJO  1 

15.4 

40.75  +.01 

33.1 

0.5 

43.56- 

-.10 

41.7 

3.1 

64.26  +.09 

61.1 

0.7 

19.28  +.03 

79.4  -0.9  1 

25.4 

40.75  - 

-.09 

33.5 

0.3 

43.41 

.90 

44.6 

9.8 

64.27- 

-.01 

61.7 

0.5 

19.29 

.00 

79,1 

OJI 

Dec.    5.4 

40.72 

.04 

33.7  +0.9 

43.15 

.30 

47.3 

9.5 

64.24 

.04 

62.1 

0.3 

19.28- 

-.09 

78.8 

0.4 

15.3 

40.66 

.07 

33.8 

0.0 

42.80 

.39 

49.6 

9.0 

64.19 

.06 

62.3  +0.1 

19.23 

.05 

78.4 

0.4 

25.3 

40.58 

.09 

33.7 

-0.9 

42.36 

.47 

51.4 

1.5 

64.12 

.09 

62.3  -O.l 

:  19.17 

.08 

77.9 

0.5 

35.3 

40.48  - 

-.11 

33.5 

-0.3 

41.86- 

-.54 

52.6 

+1.0 

64.02- 

-.11 

62.2  -0.2 

*  19.08- 

-.10 

77.4  -0.5  ;| 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

1 

*t  Cassiopes. 

y  Ceti. 

a  Ceti. 

»48C 

ijphei. 

Mean 
Rolar 
Date. 

JiigU 
AsoenaioiL 

Deellnation 

DeoBiiatioii 
NorOL 

DecUnatkn 
Norih, 

Kiffhi 

b 
en. 

Declination 
North, 

h     m 

2  18 

66  49 

h     m 

2  36 

O           / 

2  41 

h     m 

2  55 

O             / 

3  35 

h 

3 

m 

4 

O            1 

TJ  15 

in.    0.3 

37.22" 

-.85 

59.2  +1.4 

s 
43.06  -.08 

55.3  -0.7 

a 
38.38- 

-.07 

22.4  -6.7 

B 

17.99- 

-.59 

65.1  +9.1 

10.3 

36.84 

.41 

60.3 

0.8 

42.97    .10 

54.7 

0.6 

38.29 

.10 

21.7 

0.6 

17.34 

.71 

67.0     1.7 

20.3 

36.41 

.44 

60.9+6.3 

42.85    .19 

64.1 

0.5 

39.19 

.19 

21.2 

0.5 

16.58 

.80 

68.4    1.1 

30.3 

35.96 

M 

60.9-6.3 

42.72    .13 

63.6 

0.4 

38.06 

.13 

20.7 

0.4 

15.74 

.86 

69.2  +0.6 

F«b.    9J2 

35.49 

.46 

60.3 

0.8 

42.58    .14 

63.2 

0.3 

37.92 

.14 

20.3 

0.4 

14.85 

.89 

69.4  -0.1 

19J2 

36.04 

.43 

59.3 

1.3 

42.44    .14 

52.9 

0.9 

37.77 

.14 

20.0 

0.9 

13.96 

.88 

69.1     0.7 

Mar.    K2 

34.63 

.38 

57.8 

1.7 

42.31     .13 

62.8  -0.1 

37.63 

.14 

19.8  -0.1 

13.10 

.89 

68.1    IS 

11.2 

34.28 

.32 

55.9 

8.1 

42.19    .11 

62.7  +0.1 

37.50 

.19 

19.7 

0.0 

12.31 

.73 

66.7    1.7 

21.1 

33.99 

.94 

53.7 

S.3 

42.09    .08 

52.9 

0.3 

37.39 

.00 

19.9  +0.9 

11.63 

.61 

64.7    9.1 

31.1 

33  80 

.14 

51.3 

S.4 

42.03    .05 

63.3 

0.4 

37.31 

.06 

20.2 

0.4 

11.09 

.46 

62.5    9.4 

Apr.  10.1 

33.71- 

-.04 

48.8 

9.5 

42.00  -.01 

63.8 

0.7 

37.26- 

-.09 

20.6 

0.6 

10.71 

J29 

60.0    9.6 

ao.0 

33.73  +.07 

46.3 

9.5 

42.01  +.04 

54.6 

0.9 

37.26  +.09 

21.3 

0.8 

10.61 

-.11 

57.3    9.7 

30.0 

33.85 

.18 

43.8 

9.3 

42.07    .08 

65.5 

l.l 

37.30 

.06 

22.2 

1.0 

10.49  +.08 

54.5    9.7 

May  10.0 

34.09 

J» 

41.6 

9.1 

42.17    .13 

56.7 

1.3 

37.39 

.11 

23.3 

1.9 

10.67 

ja7 

51.8    9.6 

20.0 

34.42 

.38 

39.7 

1.8 

42.32    .17 

58.1 

1.5 

37.52 

.15 

24.6 

1.4 

11.04 

.45 

49.3    9.4 

29.9 

34.85 

.47 

38.1 

1.4 

42.51    Jil 

69.7 

1.6 

37.69 

.19 

26.1 

1.5 

11.57 

.(S 

47.0    9.1 

June   8.9 

35.35 

.54 

36.9 

1.0 

42.74    .94 

61.4 

1.8 

37.91 

.93 

27.7 

1.7 

12.27 

.76 

45.1     1.8 

18.9 

35.92 

.50 

36.2 

0.5 

43.00    JSff 

63.2 

1.9 

38.15 

JX 

29.4 

1.8 

13.10 

.89 

43.4    1.4 

28.9 

36.54 

.63 

35.9  -0.1 

43.28    J» 

66.1 

1.9 

38.43 

JS8 

31.2 

1.8 

14.05 

.99 

42.3    1.0 

iuly    8.8 

37.19 

.66 

36.0  +0.4 

43.58    .31 

67.0 

1.9 

38.72 

.30 

33.1 

1.8 

16.08 

1.07 

41.5  -0.5 

18.8 

37.86 

.67 

36.7 

0.9 

43.89    .31 

68.9 

1.8 

39.03 

.31 

34.9 

1.8 

16.18 

1.19 

41.3    0.0 

28.8 

38.53 

.66 

37.7 

1.3 

44.21    .31 

70.6 

1.7 

39.34 

.31 

36.6 

1.7 

17.32 

1.14 

41.6  +0.4 

Ang.   7.7 

39.19 

.64 

39.2 

1.7 

44.51    .30 

72.3 

1.6 

39.65 

.31 

38.3 

1.5 

18.47 

1.15 

42.1     0.9 

17.7 

39.82 

.61 

41.1 

9.1 

44.81    .99 

73.8 

1.4 

39.95 

.30 

39.7 

1.4 

19.61 

1.13 

43.3     1.4 

27.7 

1 

40.42 

.67 

43.3 

9.4 

45.09    .97 

76.0 

1.1 

40.24 

J28 

41.0 

1.1 

20.73 

1.09 

44.9    1.8 

S«pt.   6.7 

40.97 

.5Q 

45.9 

9.7 

46.36    .95 

76.0 

0.9 

40.51 

.96 

42.0 

0.9 

21.79 

1.03 

46.8    as 

16.6 

41.46 

.46 

48.7 

9.9 

45.60    JO 

76.8 

0.6 

40.76 

.94 

42.8 

0.6 

22.78 

.95 

49.2    9.5 

26.6 

41.89 

.40 

51.7 

3J 

45.81    J» 

77.3 

0.4 

40.99 

SI 

43.3 

0.4 

23.69 

.85 

51.9     9.8 

Oct.     6.6 

42.26 

.33 

54.8 

3.S 

46.00    .17 

77.5  -^0.1 

41.19 

.19 

43.5 

+0.1 

24.49 

.74 

54.8    3.0 

16.6 

42.55 

^ 

58.1 

3.S 

40.15    .14 

77.6- 

-0.1 

41.37 

.16 

43.6  -0.1 

25.18 

.69 

67.9    3.9 

26.5 

42.77 

.17 

61.3 

ZJZ 

46.28    .11 

77.4 

0.3 

41.52 

.13 

43.4 

0.3 

25.73 

.48 

61.3    3.4 

Nov.    6.6 

42.90 

M 

64.5 

3.1 

46.38    .06 

77.0 

0.4 

41.63 

.10 

43.0 

0.4 

26.13 

.33 

64.7    3.4 

16.6 

42'.95  +.01 

67.6 

.3.0 

46.45    .05 

76.5 

0.6 

41.72 

.07 

42.5 

0.5 

26.38  +.17 

68.1     3.4 

26.4 

42.91- 

-.08 

70.5 

9.8 

46.48  +.09 

75.9 

0.6 

41.78 

.04 

41.9 

0.6 

26.47 

M 

71.5    3.3 

Dae.    5.4 

42.80 

.16 

73.1 

9.5 

46.49  -.01 

75.2 

0.7 

41.80  +.01 

41.2 

0.7 

26.38- 

-.17 

74.7    3.1 

15.4 

42.60 

JM 

75.4 

9.1 

46.47    .03 

74.5 

0.7 

41.80- 

-.09 

40.5 

0.7 

26.13 

.33 

77.6    9.8 

25.4 

42.32 

.31 

77.3 

1.6 

46.42    .06 

73.8 

0.7 

41.76 

.05 

39.8 

0.7 

26.72 

.48 

80.2    9.4 

35.3 

41.98- 

-.37 

78.7. 

W.l 

46*35  -.09 

73,1  -0.6 

4J.70- 

-.06 

39.2  -0.6 

25.16- 

-.69 

82.4  +9.0 

36 


FIXED  STARS,  1878. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Arietis. 

a 

Persei. 

6  Persei. 

17  Tauri. 

Mean 
Solar 
Date. 

Blghl 
Ascenai 

cm. 

m 

7 

Deolination 

Uight 
Asoenaion. 

North. 

Bight 
AaoenBion. 

Declination 
North. 

Bight 

Declination 
North. 

North. 

h 

3 

20  34 

h     m 

3  15 

49  24 

h     m 

3  33 

47  22 

h     m 

3  39 

23°  42 

Jan.     0.4 

36.09- 

-.07 

24'.'2  H).i 

15.76  - 

-.19 

34.9  +1.9 

53.29- 

-.09 

53.9  +1.9 

56.22- 

-.04 

42.4  40Ji 

10.3 

36.01 

.10 

24.1 

0.1 

15.62 

.17 

•35.9 

0.9 

53.17 

.14 

55.0 

0.0 

56.16 

.08 

42.5  +0.1 

20.3 

35.90 

.IS 

23.9 

0.9 

15.43 

.90 

36.6 

0.5 

53.01 

.18 

55.7 

0.6 

56.06 

.11 

42.5    0.0 

30.3 

35.76 

.14 

23.6 

0.3 

15.21 

.93 

36.9  -W.i 

52.81 

.91 

56.2  40.3 

55.93 

.14 

42.4  -0.3 

Feb.    9.3 

35.61 

.16 

23.2 

0.4 

14.96 

.95 

36.9  -0.9 

52.58 

.94 

56.3  -0.1 

55.78 

.16 

42.2    0.3 

19.2 

35.45 

.16 

22.8 

0.5 

1471 

.95 

36.4 

0.6 

52.34 

.95 

56.0 

0.4 

55.61 

.17 

41.9    0.3 

Mar.    1.2 

35.29 

.15 

22.3 

0.5 

14.46 

.94 

35.7 

0.9 

52.09 

.94 

55.5 

0.7 

55.44 

.17 

41.5    0.4 

11.2 

35.15 

.14 

2J.7 

0.5 

14.22 

.99 

34.6 

1.9 

51.86 

.99 

54.5 

1.0 

55.28 

.16 

41.0     0.5 

21.2 

35.02 

.11 

21.2 

0.5 

14.02 

.18 

33.2 

1.5 

51.65 

.19 

53.4 

1.3 

55.13 

.13 

40.5    0.5 

31.1 

34.93 

.07 

20.7 

0.4 

13.86 

.13 

31.6 

1.6 

51.48 

.14 

52.0 

1.4 

55.01 

.lOj 

1 

40.0    0.5 

Apr.  10.1 

34.87- 

-.03 

20.3 

0.3 

13.75 

.07 

30.0 

1,7 

51.36 

.09 

50.5 

1.5 

54.92 

1 

.06 

39.5    0.4 

20.1 

34.86  +.01 

20.0 

-0.9 

13.71  - 

-.01 

28.3 

1.7 

51.30- 

-.03 

48.9 

1.6 

54.88- 

-.09 

39.1     0.4 

30.0 

34.89 

.06 

19.9 

0.0 

13.73  +.06 

26.6 

1.6 

51.30  +.03 

47.4 

1.5 

54.88  +.03) 

38.8    OJi 

May  10.0 

34.98 

.11 

20.0  +0.9 

13.83 

.13 

25.0 

1.5 

51.37 

.10 

45.9 

1.4 

54.94 

.08 

38.6  -0.1 

20.0 

35.11 

.16 

20.3 

0.4 

13.99 

.19 

23.6 

1.3 

51.50 

.17 

44.6 

1.9 

55.04 

.13 

38.6  40.1 

30.0 

35.29 

.90 

20.7 

0.6 

14.22 

.95 

22.5 

1.0 

51.70 

.93 

43.4 

1.0 

55.19 

.18 

38.8    0.3 

June    8.9 

35.51 

.94 

21.4 

0.8 

14.50 

.31 

21.6 

0.7 

51.95 

.98 

42.5 

0.8 

55.39 

.93 

39.2    0.5 

18.9 

35.77 

.97 

22.3 

1.0 

14.83 

.36 

21.0 

0.4 

52.26 

.33 

41.9 

0.5 

55.63 

.95 

39.7    0,7 

28.9 

36.06 

.30 

23.4 

1.1 

15.21 

.39 

20.7  -0.1 

52.61 

.37 

41.6  -0.9 

55.90 

.98 

40.5    0.8 

July    8.9 

36.36 

.39 

24.6 

1.3 

15.62 

.49 

20.8  44.9 

52.99 

.40 

41.5  +0.1 

56.20 

.31 

41.4     1.0 

18.8 

36.69 

.33 

26.0 

1.4 

16.05 

.44 

21.2 

0.6 

53.40 

.49 

41.8 

0.4 

56.51 

.39 

42.4     1,1 

28.8 

37.02 

.33 

27.4 

1.5 

16.49 

.44 

22.0 

0.9 

53.83 

.43 

42.4 

0.7 

56.84 

.33 

43.6    1J9 

Aug.   7.8 

37.35 

.33 

28.9 

1.5 

16.94 

.44 

23.0 

IJi 

54.26 

.43 

43.2 

1.0 

57.18 

.34 

44.8    1.9 

17.7 

37.67 

.39 

30.4 

1.5 

17.38 

.44 

24.3 

1.4 

54.69 

.43 

44.3 

1.9 

57.51 

.33 

46.1     IJi 

27.7 

37.98 

.30 

31.8 

1.4 

17.81 

.49 

25.8 

1.6 

55.11 

.49 

45.6 

1.4 

57.84 

.39 

47.3    1.9 

Sept.  6.7 

38.28 

.90 

33.2 

1.3 

18.22 

.40 

27.5 

1.8 

55.52 

.40 

47.1 

1.6 

58.15 

.31 

48.5    1J9 

16.7 

38.56 

.97 

34.5 

1.9 

18.60 

.37 

29.5 

9.0 

55.91 

.37 

48.8 

1.8 

58.46 

.99 

49.7    1.1 

26.6 

38.81 

.94 

3.5.7 

1.1 

18.96 

.34 

31.5 

9.1 

56.27 

.35 

50.6 

1.9 

58.74 

.97 

50,8    1.0 

Oct.    6.6 

39.04 

.91 

36.7 

l.O 

19.28 

.30 

33.7 

9.9 

56.60 

.39 

52.5 

1.9 

59.00 

.95 

51.8    1.0 

16.6 

33.24 

.19 

37.6 

0.8 

19.57 

.96 

35.9 

9.9 

56.91 

.98 

54.5 

9.0 

59.24 

.99 

52.7    0.9 

26.6 

39.41 

.16 

38.4 

0.7 

19.81 

.93 

38.1 

9.9 

57.17 

.94 

56.5 

9.0 

59.44 

.19 

53.5    0^ 

Nov.   5.5 

39.55 

.13 

39.0 

0.6 

20.01 

.18 

40.4 

9.9 

57.39 

.90 

58.6 

9.0 

59.63 

.17 

54.3    0.7 

15.5 

39.67 

.09 

39.6 

0.5 

20.17 

.13 

42.6 

9.1 

57.57 

.15 

60.6 

9.0 

59.78 

.13 

54.9    0.6 

25.5 

39.74 

.06 

40.0 

0.4 

20.27 

.06 

44.7 

9.0 

57.70 

.10 

62.6 

1.9 

59.89 

.10 

55.4    0.5 

Dee.    5.4 

39.78  +.03 

40.3 

0J3 

20.32  +.09 

46.7 

1.9 

57.78  +.05 

64.5 

1.8 

59.97 

.06 

55.9    0.4 

1.5.4 

39.80- 

-.01 

40.4  40.1 

20.32- 

-.03 

48.4 

1.6 

57.81 

.00 

66.2 

1.6 

60.01  +.09 

56.2    0.3 

25.4 

39.77 

.04 

40.5 

0.0 

20.26 

.08 

50.0 

1.4 

57.78  - 

-.05 

67.7 

1.4 

60.01- 

-.09 

56.5    0J9 

35.4 

39.71  - 

-.08 

40.5- 

-0.1 

20.15- 

-.13 

51.2  +1.1 1 

57.70  - 

-.10 

69.0 +1.9 1 

59.97  - 

-.06 

56.7  40.1 
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AFPABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


MMn 
Solar 
D»te. 


(Pertei. 


Bii^t 


Jan.  0.4 
10.3 
20.3 
30.3 

Feb.    9.3 

19.2 
Mar.    1.2 

11.2 
21.2 
31.1 

Apr.  10.1 
20.1 
30.0 

May  10.0 
20.0 

30.0 

Jone    8.9 

18.9 

28.9 

July    8.9 

18.8 
28.8 
Aug.  7.8 
17.7 
27.7 

Sept.  6.7 
16.7 
26.6 

Oct.  6.6 
16.6 

26.6 

Not.    5.5 

15.5 

25.5 

Dec.    5,4 

15.4 
25.4 
35.4 


h     m 

3  46 


Peolfaatinn 
North. 


31  30 


// 


9.14  -.05  22.0  4^.6 

9.07    .09  22.5    0.4 

8.96    .19  22.8  40.9 

8.82    .15  22.9    0.0 

8.66    .17  22.8-^.9 


a47 
8.29 
8.10 
7.94 

7.81 


.18 
.18 
.17 
.15 
.19 


7.71     .08 

7.65  -k08 
7.65  +.09 
7.70  .08 
7.80    .13 


8.16  J& 

8.41  .96 

8.69  .30 

9.00  .33 


22.6  0.3 

22.2  0.5 

21.6  0.6 
20.9  0.7 
20.1  0.8 

19.3  0.8 
18.5  0.8 
17.8  0.7 
17.1  0.6 

16.7  0.4 


y^  Eridani. 


Sight 
ABoexuion. 


7.96    .18    16.4  -0.9 


9.34 

9.69 

10.04 

10.40 

10.75 

11.09 
11.41 
11.72 
12.00 
12.26 

12.49 
12.69 
12.86 
12.99 
13.08 


.34 
.35 
.35 
.35 

.94 

.33 
.31 
.99 
.97 
.94 


16.3  0.0 

16.4  +0.9 

16.7  0.4 
17.3  0.6 

18.0  0.8 

18.8  0.9 

19.9  1.1 
21.0  1.9 
22.2  1.9 


.18 
.15 
.11 
.07 


23.5 

24.8 
26.1 
27.3 
28.5 


1.3 
1.3 
1.3 

1.9 


29.7  1.9 

30.9  1.1 

31.9  1.0 

32.9  1.0 

33.9  0.9 


13.12 +.03  34.7 
13.13 -.09  35.4 
13.09  -.06 


0.8 
0.6 

36.0  +0.5 


h     m 

3  52 


6.55  -.05 
6.48  .08 
6.38  .11 
6.25  .14 
6.10    .16 


5.93 
5.76 
5.59 
5.44 
5.30 


.17 
.17 
.16 
.14 
.12 


5.20  .08 
5.13  -.04 
5.11  .00 
5.13  +.04 
5.20    .09 


5.31 
5.46 
5.66 
5.89 
6.14 


.13 
.17 
.91 
.94 
.97 


DecUnation 
South. 


6.42  .99 

6.71  .30 

7.02  .30 

7.32  .30 

7.62  .30 


7.91 

8.20 
8.46 
8.70 
8.92 


.99 
.97 
.95 
.93 
.91 


9.11  .18 

9.28  .15 

9.41  .19 

9.51  .08   60.8 


o        / 

13  51 


80.1  +1.4 

81.5  1.9 

82.6  1.0 
83.4  0.7 

84.0  0.4 

84.3  +0.1 

84.2  -0.9 
83.9  0.5 

83.3  0.8 

82.4  1.1 

81.2  1.3 

79.7  1.6 

78.1  1.8 
76.1  9.0 

74.0  9.9 

71.8  9.3 

69.4  9.4 

67.1  9.4 

64.7  9.3 

62.4  9.9 

60.2  9.1 
58.2  1.8 

66.5  1.5 
55.1  1.9 

54.1  0.8 

53.4  -0.4 

53.2  0.0 

53.3  +0.3 

53.9  0.7 

54.8  1.0 

56.0  1.3 

57.4  1.5 
59.0  1.7 


y  Tauri. 


Sight 
Ascensioii. 


9.57    .05 

9.60  +.01 
9.59 -.03 
9.55  -.06 


62.5 


1.8 
1.7 


64.3  1.7 
65.9    1.5 

67.4  +1.3 


h     m 

4  12 


34.18  -.09 
34.14  .05 
34.07  .00 
33.96  .19 
33.82    .15 


33.67 
33.50 
33.34 
33.18 
33.05 


.16 
.16 
.16 
.14 

.191 


32.94  .09 
32.88  -.06 
32.85  .00 
32.87  +.04 
32.94    .09 

33.05  .14 

33.21  .18 

33.41  .99 

33.64  J25 

33.91  .97 


Declination 
North, 


o        / 

15  19 


11.7  -0.9 

11.5  0.9 

11.3  0.9 
n.l     0.9 

10.6  0.9 

10.6  0.9 

10.4  0.9 
10.2  0.9 
10.0  0.9 

9.8  -0.1 

9.8    0.0 

9.8  +0.1 

9.9  0.9 
10.2  0.3 
10.6    0.5 


34.19 
34.49 
34.81 
35.12 
35.44 


.99{ 

.31 

.31 

.391 

.31 


35.75  .30 

36.05  .99   22.4 

36.33  .96 

36.60  .96 


11.2 
12.0 
12.8 
13.8 
14.9 


0.7 
0.8 
0.9 
1.0 
1.1 


e  Tauri. 


Bight 
Ascension. 


16.1  1.9 

17.3  1.9 

18.5  1.9 

19.6  1.1 

20.7  1.0 

21.6  0.9 


36.85    JM 


37.08 
37.28 
37.46 
37.60 
37.71 


.91 
.19 
.16 
.13 
.09 


37.78  .05 
37.81  +.01 
37.80  -.031 


23.1 
23.6 


0.7 
0.6 
0.4 


24.0  0.3 

24.2  +0.1 

24.3  0.0 

24.3  0.0 
24.2  -0.1 

24.1  0.9 

23.9    0.9 
23.7    0.9 

23.4  -0.9 


h     m 

4  21 


12.29  -.01 
12.26  .05 
12.19  .09 
12.08  .19 
11.95    .15 


11.79 
11.62 
11.45 
11.29 
11.15 


.16 
.17 
.16 
.15 
.13 


11.04     .09 

10.96    .05 

10.93  -.01 

10.94  +.04 
11.00    .09 


11.11 
11.27 
11.46 
11.69 
11.96 

12.24 
12.54 
12.86 
13.18 
13.50 

13.82 
14.13 
14.42 
14.70 
14.97 

15.21 
15.42 
15.61 
15.77 
15.89 


15.97 
16.01  +.( 
16.01  -.( 


Declination 
North, 


.13 
.17 
.91 
.95 
.97 

.99 
.31 
.39 
.39 
.39 

.31 
.30 
.99 
.97 
.95 


18  53 


52.5  0.0 

52.4  0.0 

52.4  -0.1 
52.3  0.1 
52.1  0.1 

52.0  0.9 

51.8  0.9 

51.5  0.9 
51.3  0.9 

51.1  0.9 

50.9  0.9 
50.7  -0.1 

50.7  0.0 

50.8  +0.1 

51.0  0.3 

51.3  0.4 

51.8  0.6 

52.4  0.7 

53.2  0.8 

54.1  0.9 

55.1  1.0 

56.1  1.0 

57.2  I.o 
58.2  1.0 
59.2  0.9 

60.1  0.8 

60.9  0.6 

61.6  0.5 

62.2  0.4 

62.7  0.3 

63.0  0.9 

63.3  0.1 

63.4  +0.1 

63.5  0.0 

63.6  0.0 

*636  0.0 

63.6  0.0 

63.6  -0.1 


1 


d84 


FIXED  STARS9  1W3< 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WAHUINCrTOM. 

Mean 
Solar 
Date. 

a  Tauri. 
(Jildebaran.) 

*9  Camelopardalifl. 

I 

Aurigie. 

11  OrioDis. 

1 

Bight 
Ascension. 

Ninih. 

Bi^t 
Ascension. 

Declination 
North. 

DeeUnatlon 
Jfordk. 

BIglit 
Aaeeoaisn. 

Declination 
North. 

h     m 

4  28 

0 

16 

15 

h     m 

4  41 

0       / 

66    7 

h     m 

4  48 

0       / 

82  57 

k     m 

4  57 

0       1 

15  13 

Jan.     0.4 

38.28 

.00 

10.8  -0J8 

27.21 

-.07 

34'.2  49.4 

8 

43.77 +.01 

51.V  40.8 

s 
19.12  +.09 

84l'l  -0.8 

10.4 

38.26- 

-.04 

10.6 

0.9 

27.09 

.17 

36.5    3.1 

43.76  • 

-.03 

52.5 

0.7 

19.12 

-.09 

33.6    0.9 

20.4 

38.19 

.08 

10.4 

0.9 

26.88 

.96 

38.5    1.8 

43.70 

.08 

53.1 

ous 

19.08 

.06 

33.6    0.8 

30.3 

38.09 

.19 

10.3 

0.9 

26.57 

.34 

40.1     1.4 

43.60 

.19 

53.6 

0.4 

18.99 

.10 

33.5    0.9 

Feb.    9.3 

37.96 

.14 

10.1 

0.9 

26.20 

.40 

41.3    1.0 

43.46 

.16 

53.9 

0.3 

18.87 

.13 

33.3    Oil 

19.3 

37.80 

.16 

9.9 

0.9 

25.78 

.44 

42.1  +0.5 

43.28 

.18 

54.1  +0.1 

18.73 

.15 

33.2    0.1 

Mar.    1.2 

37.64 

.17 

9.7 

0.9 

25.32 

.46 

42.3    0.0 

43.09 

,19 

54.1  -0.1 

18.57 

.17 

33.1     0.1 

11.2 

37.47 

.16 

9.5 

0.9 

24.86 

.45 

42.1  -0.5 

42.89 

.10 

53.9 

0.8 

18.39 

.17 

33.0    0.1 

21.2 

37.31 

.15 

9.3 

0.9 

24.42 

.43 

41.4    0.0 

42.70 

.19 

53.6 

0.4 

18.23 

.16 

32.9  -0.1 

31.2 

37.17 

.13 

9.2-0.1 

24.02 

.37 

40.2    1.3 

42.52 

.16 

53.1 

0.5 

18.07 

.14 

32.8    0.0 

Apr.  lOa 

37.05 

.10 

9.1 

Q.0 

23.68 

.30 

38.7    1.7 

42.38 

.13 

52.5 

0.6 

17.94 

.13 

32.6    0.0 

20.1 

36.97 

.06 

9.1 

0.0 

23.41 

JSH 

36.9    1.9 

42.27 

.09 

51.9 

0.7 

17.84 

.06 

32.9+0.1 

30.1 

36.93  • 

-.03 

9.2  40.9 1 

23.24 

.19 

34.8    9.1 

42.20- 

-.04 

51.2 

0.7 

17.78- 

-.04 

33.0    0J3 

May  10.1 

36.94  +.0:^ 

9.4 

0.3 

23.17- 

-.09 

32.6    9.9 

42.19  +.01 

50.5 

0.7 

17.76 

.00 

33.3    0.8 

20.0 

36.99 

.08 

9.7 

0.4 

23.20  4-.06 

30.4    9.9 

42.23 

.06 

49.9 

0.6 

L7.78  +.05 

33.7    0.4 

30.0 

37.09 

.19 

10.2 

0.5 

23.33 

.18 

28.1     9.9 

42.32 

.19 

49.3 

0.5 

17.85 

.00 

34.1    0.5 

June   9.0 

37.23 

.17 

10.8 

0.7 

23.56 

JX 

26.0    9.0 

42.46 

.17 

48.9 

0.4 

17.97 

.14 

34.7    0.7 

18.9 

37.42 

.90 

11.6 

0.8 

23.89 

.37 

24.0    1.0 

42.65 

.31 

48.6 

0.9 

18.13 

.18 

35.4    0.8 

28.9 

37.64 

.94 

12.5 

0.9 

24.31 

.45 

22.3    1.6 

42.88 

.95 

48.5  -0.1 

18.33 

JU 

36.2    0.6 

July    8.9 

37.89 

.97 

13.4 

1.0 

24.80 

.99 

20.8    1.3 

43.15 

M 

48.5  +0.1 

18.56 

.94 

37.1    0.8 

18.9 

38.17 

.99 

14.5 

1.1 

25.35 

.95 

19.7    1.0 

43.45 

.31 

48.7 

OJt 

18.81 

.97 

38.1    0.9 

28.8 

38.47 

.30 

15.5 

1.1 

25.96 

.09 

18.8    0.7 

43.78 

.33 

48.9 

0.4 

19.09 

.99 

39.0    0.0 

Aug.   7.8 

38.78 

.31 

16.6 

1.0 

26.60 

.66 

18.3  -0.3 

44.12 

.35 

49.4 

0.5 

19.39 

.30 

40.0    0.8 

17.8 

39.09 

.33 

17.6 

1.0 

27.27 

.68 

18.2    0.0 

44.47 

.36 

49.9 

0.6 

19.69 

.81 

40.9    0.9 

27.8 

39.41 

.31 

18.6 

0.0 

27.96 

.69 

18.4  +0.4 

44.83 

.36 

50.5 

0.6 

20.00 

.81 

41.7    0.8 

Sept.  6.7 

39.72 

.31 

19.5 

0.8 

28.64 

.68 

19.0     0.7 

45.18 

.35 

51.2 

0.7 

20.32 

.81 

42.4    0.0 

16.7 

40.02 

.30 

20.2 

0.7 

29.32 

.67 

19.9    1.1 

45.54 

.35 

52.0 

0.7 

20.63 

.81 

43.0    0.5 

26.7 

40.32 

.99 

20.8 

0.5 

29.98 

.65 

21.2    1.4 

45.88 

.34 

52.7 

0.6 

20.93 

.80 

43.4    0.3 

Oct.    6.6 

40.60 

.97 

21.3 

0.4 

30.62 

.61 

22.7    1.7 

46.21 

.39 

53.5 

0.8 

21.22 

.80 

43.7    OJ 

16.6 

40.86 

.95 

21.6 

04S 

31.21 

.57 

24.6    9.0 

46.53 

.31 

54.3 

0.8 

21.50 

.8/ 

43.8  +0.1 

26.6 

41.11 

S3 

21.8  40.1 

31.76 

.99 

26.7    8.9 

46.82 

.98 

65.1 

0.6 

21.76 

J5 

43.6  --0.1 

Nov.    5.6 

41.33 

.90 

21.8 

0.0 

32.25 

.45 

29.0    9.4 

47.10 

.95 

65.9 

0.8 

22.01 

JS 

43.7    OJI 

15.5 

41.52 

.18 

21.8  -O.t  1 

32.67 

.38 

31.5    9.6 

47.33 

JSH 

66.8 

0.6 

22.22 

.80 

43.5    0.3 

25.5 

41.68 

.14 

21.7 

0.1 

33.00 

S9 

34.1    9.7 

47.54 

.19 

57.6 

0.6 

22.41 

.17 

43.2    0.3 

Dec.    5.5 

41.80 

.11 

21.6 

0.1 

33.25 

M 

36.8    9.7 

47.71 

.14 

58.5 

0.8 

22.57 

.13 

42.9    0.8 

15.5 

41.89 

.07 

21.4 

0.9 

33.40  +.10 

.39.5    8.6 

47.83 

.10 

69.3 

0.6 

22.68 

.08 

42.6    0.3 

25.4 

41.94  +.09! 

21.2 

0.9 

93.45 

.00 

42.1    9.5 

47.90  +.05 

60.1 

0.8 

22.76 

.05 

42.3    0.3 

35.4 

41.94- 

-^ 

iil.l  -0.6 1 

33.40- 

-.10 

44.649.9 

47.92 

.00 

60.9  40.7 1 

82.79  +.01 

42.0-0.8 

FIXED  STARS^  187a 
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APPAK£NT  PLACES  FOR  THE  UPPER  IltANBIT  AT  WASHINGTON. 

Mean 
Solar 
Bate. 

a 

Aurige. 

P  Ononis. 
(Rigd,) 

/?Tauri. 

'*Groombridge  966. 

Aaeenaloii. 

DMUnatioii 
NwrOL 

BigM 
ABCwndon. 

DeoilBatloii 

AsoeoaUm. 

SecUiiatioii 

lUght 
Asoenakm. 

BeclinatiOD 
North. 

h 

5 

m 
7 

O           / 

45  51 

5 

m 

8 

O            i 

8  20 

h 

5  ] 

m 

L8 

28  29 

h     m 

5  22 

O            1 

74  57 

iu.     0A 

8 

19.07  +.03 

64.7  +1.6 

8 

26.55  +.03 

60.5  +1.6 

8 

16.22 +.04 

56.7  -4^.5 

48.15 

-.08 

24.2  -HB.9 

10.4 

19.07- 

-.03 

66.2    1.4 

26.54- 

-.03 

62.0 

1.4 

16.24 

.00 

57.2 

0.5 

48.05 

.18 

27.0    8.7 

90.4 

19.00 

.09 

67.4    iJt 

26.49 

.07 

63.3 

1.3 

16.21  • 

-.05 

57.7 

0.4 

47.79 

.83 

29.6    8.4 

30.4 

18.88 

.14 

68.5    1.0 

26.41 

.10 

64.3 

0.9 

16.13 

.10 

58.1 

0.4 

47.39 

.47 

31.9    3.1 

Feb.    9.3 

18.72 

.19 

69.4    0.7 

26.28 

.14 

65.1 

0.7 

16.01 

.14 

58.4 

0.3 

46.85 

.50 

33.7    1.6 

19.3 

18.51 

.83 

70.0    0.4 

26.14 

.16 

66.7 

0.5 

15.86 

.16 

58.7 

0.3 

46.22 

.67 

35.1    1.1 

Mar.    1.3 

18.28 

.S4 

70.3  +0.1 

25.97 

.17 

66.1  +0.3 

15.69 

.18 

58.8  •H).l 

45.51 

.72 

36.0    0.6 

11.2 

18.03 

.35 

70.2  -0.9 

25.79 

.18 

66.1 

-6.1 

15.50 

.19 

58.8  -6.1 

44.77 

.74 

36.3  +0.1 

91.2 

17.78 

.34 

69.9    0.5 

25.62 

.17 

65.9 

0.3 

15.31 

.18 

58.7 

0.3 

44.03 

.78 

36.1  -0.5 

31.2 

17.55 

ja 

69.3    0.7 

25.45 

.15 

65.5 

0.6 

15.13 

.17 

68.5 

0.3 

43.33 

.67 

35.4    1.0 

Apr.  10.8 

17.36 

.17 

68.5    0.9 

25.31 

.13 

64.8 

0.8 

14.98 

.14 

58.1 

0.4 

42.68 

.59 

34.2    1.4 

20.1 

17.21 

.13 

67.4    1.1 

25.19 

.10 

63.9 

1.0 

14.85 

.10 

57.7 

0.4 

42.14 

.48 

32.5    1.9 

80.1 

17.10 

.07 

66.2    1.3 

25.11 

.06 

62.7 

1.3 

14.77 

.06 

57.3 

0.4 

41.72 

.35 

30.5    3.1 

May  10.1 

17.06- 

-.08 

65.0    1.8 

25.07. 

-.03 

61.4 

1.5 

14.73- 

-.09 

56.9 

0.4 

41.43 

.31 

28.2    3.4 

20.1 

17.07  +.04 

63.7    1.8 

25.07  +.08 

59.8 

1.6 

14.74  +.03 

56.5 

0.4 

41.30 

-.06 

25.7    8.5 

30.0 

17.15 

.11 

62.4    1.3 

25.11 

.07 

58.1 

1.8 

14.80 

.06 

56.2 

0.3 

41.32  +.10 

23.2    8.6 

Jiitie   9.0 

17.28 

.17 

61.2    iJSt 

25.20 

.11 

56.2 

1.9 

14.91 

.13 

55.9 

0.3 

41.49 

.35 

20.6    3.5 

19.0 

17.48 

.38 

60.0    1.0 

25.33 

.15 

54.2 

3.0 

16.06 

.17 

55.8  -0.1 

41.82 

.40 

18.1    3.4 

28.9 

17.73 

.37 

59.1    0.9 

25.49 

.18 

52.2 

8.0 

15.26 

.3] 

55.7 

0.0 

42.29 

.53 

15.7     3.3 

Jnly    8.9 

18.08 

.31 

58.3    0.7 

25.69 

Jtl 

50.2 

8.0 

15.49 

.35 

55.8  +0.1 

42.89 

.66 

13.5    8.0 

18.9 

18.35 

.35 

57.7    0.5 

25.92 

.34 

48.3 

1.9 

15.76 

.38 

56.0 

0.3 

43.60 

.76 

11.6     1.8 

28.9 

18.78 

.38 

57.3    0.3 

26.17 

.86 

46.4 

1.7 

16.05 

.30 

56.2 

0.3 

44.42 

.85 

10.0     1.4 

Aag.   7.8 

19.11 

.40 

57.1  -0.1 

26.44 

.38 

44.8 

1.5 

16.36 

.33 

56.6 

0.4 

45.31 

.99 

8.7    l.l 

17.H 

19.51 

.41 

57.1  +0.1 

26.73 

.39 

43.4 

1.3 

16.69 

.33 

57.0 

0.4 

46.27 

.99 

7.7    0.7 

27.8 

19.93 

.43 

57.3    0.3 

27.02 

.39 

42.3 

0.9 

17.02 

.34 

57.4 

0.4 

47.28 

1.08 

7.2  -0.3 

Sept.  6.8 

20.35 

.48 

57.6    0.5 

27.31 

.39 

41.5 

0.6 

17.36 

.34 

57.8 

0.4 

48.32 

1.05 

7.1     0.0 

16.7 

20.78 

.43 

58.2    0.6 

27.61 

.39 

41.1  -0.3 

17.71 

.34 

58.3 

0.4 

49.37 

1.05 

7.3  -10.5 

26.7 

21.19 

.41 

58.9    0.6 

27.89 

.38 

41.0  40.1 

18.05 

.33 

58.7 

0.4 

50.42 

1.04 

8.0    0.8 

Oct.     6.7 

21.60 

.40 

59.7    0.9 

28.18 

.87 

41.3 

0.5 

18.38 

.33 

69.1 

6.4 

51.45 

1.00 

9.0    1.3 

16.6 

21.99 

.38 

60.7    1.1 

28.44 

.36 

42.0 

0.8 

18.70 

.33 

59.5 

0.4 

52.43 

.95 

10.4    1.6 

26.6 

22.35 

.35 

61.9    1.9 

28.69 

.94 

43.0 

1.1 

19.00 

.30 

59.9 

0.4 

53.35 

.88 

12.2    1.9 

Not.   5.6 

22.69 

.38 

63.1    1.3 

28.93 

.99 

44.2 

1.4 

19.29 

.37 

60.3 

0.4 

54.20 

.80 

14.3    9.3 

15.6 

23.00 

.36 

64.5    1.4 

29.13 

.19 

45.7 

1.6 

19.55 

.94 

60.7 

0.4 

54.95 

.69 

16.7    3.5 

25.5 

23.26 

.34 

65.9    1.5 

29.31 

.16    47.3 

1.7 

19.78 

.31 

61.1 

0.4 

55.57 

.56 

19.4     3.8 

Dec.    5.5 

23.48 

.19 

67.5    1.5 

29.45 

.13 

49.1 

1.7 

19.97 

1 

.17 

61.5 

0.5 

56.07 

.43 

22.3    3.9 

15.5 

23.64 

.13 

69.0    1.5 

29.56 

•09 

50.8 

1.7 

20.12 

.13 

62.0 

0.5 

56.41 

.36 

25.2    3.0 

25.5 

23.74 

.07 

70.6    1.5 

29.62 +.04|  52.4 

1.6 

80.22 

.06 

62.5 

6.5 

56.59  +.10 

28.2    3.9 

35.4 

23.78  +.0l| 

72.0  +1.4 

29.65 

.oo|  54.0 +1.5 1 

20.28  +.03 

63.0 +0.5 1 

56.60- 

-.07 

31.1  +3.8 

I 
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APPARENT  PIACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Orionis. 

a 

Leporis. 

e 

Orionia. 

a{ 

[Jolumbe. 

Mean 
RoUr 
Date. 

■ 

Bight 
AMenaion. 

BeoliiiAtion 
South. 

Bight 
Ascenaion. 

Dedlnatioii 
SouilL 

Bight 
AMension. 

DecUnaiioii 
aoulOu 

Bight 
Aaoeneiqn. 

DecHnation 
aovih. 

li     m 

5  25 

o          / 

0  23 

h     m 

5  27 

O           1 

17  54 

h     m 

5  29 

o 

1 

16 

h     m 

5  35 

O           / 

34    8 

Jan.     0.4 

8 

31.58 +.04 

41.1 

+1.9 

a 
8.43  +.0^ 

53.3  +3.0 

a 
46.61  +.04 

64.2  +1.9 

4.07 

.00 

35.6-HI.8 

10.4 

31.59- 

-.01 

42.3 

1.1 

8.43- 

-.09 

55.2 

1.9 

46.63 

.00 

65.4 

1.1 

4.05- 

-.05 

38.3    9.5 

dO.4 

31.57 

.05 

43.2 

0.9 

8.38 

.07 

57.0 

1.6 

46.60- 

-.05 

66.5 

1.0 

3.97 

.10 

40.6    9.9 

30.4 

31.50 

.09 

44.1 

0.7 

8.30 

.11 

58.4 

1.3 

46.53 

.09 

67.3 

0.8 

3.84 

.14 

42.6     1.8 

Feb.    9.3 

31.39 

.19 

44.7 

0.6 

8.17 

.14 

59.6 

1.0 

46.43 

.19 

68.0 

0.6 

3.68 

.18 

44.2     1.4 

19.3 

31.25 

.15 

45.2 

0.4 

8.01 

.17 

60.5 

0.7 

46.29 

.15 

68.5 

5.4 

3.48 

.91 

45.4     1.0 

Mar.    1.3 

31.10 

.16 

45.5  +0.9 

7.83 

.18 

61.0  +0.3 

46.14 

.16 

68.8  -fO.9 

3.26 

.93 

46.1  -H».5 

11.3 

30.93 

.17 

45.6 

0.0 

7.64 

.19 

61.1 

0.0 

45.97 

.17 

69.0 

0.0 

3.02 

JM 

46.4    0.0 

21.2 

30.76 

.17 

45.5  -0.1 

7.45 

.19 

61.0  -0.3 

45.80 

.17 

68.9  -0.9 

2.79 

.94 

46.2  -0.4 

31.2 

30.59 

.15 

45.3 

0.3 

7.27 

.17 

60  J5 

0.7 

45.63 

.16 

68.6 

0.3 

2.55 

.S3 

45.6    0.8 

Apr.  10.2 

30.45 

.13 

44.8 

0.5 

7.10 

.15 

59.7 

1.0 

45.46 

.13 

68.2 

0.5 

2.34 

.90 

44.6    1.9 

20.1 

30.33 

.10 

44.2 

0.7 

6.96 

.19 

58.5 

1.3 

45.36 

.11 

67.6 

0.7 

2.15 

.17 

43.1     1.6 

30.1 

30.24 

.07 

43.4 

0.0 

6.85 

.09 

57.1 

1.5 

45.27 

.07 

06.8 

0.0 

2.00 

.13 

41.3    9.0 

May  10.1 

30.19  - 

-.03 

42.5 

1.0 

6.79 

.05 

55.4 

1.8 

45.22- 

-.03 

65.8 

1.1 

1.89 

.09 

39.2    9.3 

20.1 

30.19  +.01 

41.4 

1.9 

6.76- 

-.01 

53.5 

9.0 

45.21  +.01 

64.6 

1.9 

1.82- 

-.04 

36.7    9.6 

30.0 

30.22 

.06 

40.1 

1.3 

6.77  +.04 

51.4 

9.9 

45.24 

.05 

63.3 

1.4 

1.80 

.00 

34.0    S.8 

June   9.0 

30.30 

.10 

38.7 

1.5 

6.83 

.06 

49.1 

9.3 

45.31 

.09 

61.9 

1.5 

1.83  +.05 

31.2    S.9 

19.0 

30.42 

.14 

37.2 

1.5 

6.94 

.19 

46.8 

9.4 

45.43 

.13 

60.3 

1.6 

1.91 

.10 

88.2    3.0 

29.0 

30.57 

.17 

35.6 

1.6 

7.08 

.16 

44.3 

9.4 

45.58 

.17 

58.7 

1.6 

2.03 

.14 

85.2    3.0 

July    8.9 

30.77 

.91 

34.0 

1.6 

7.26 

.19 

42.0 

9.3 

45.77 

.90 

57.1 

1.6 

2.20 

.18 

82.3    9.9 

18.9 

30.99 

.93 

32.5 

1.5 

7.47 

.99 

39.7 

9.9 

45.98 

.93 

55.5 

1.5 

2.40 

SEk 

19.4     9.7 

28.9 

31.23 

.95 

31.0 

1.4 

7.71 

.95 

37.5 

9.0 

46.22 

.95 

54.0 

1.4 

2.64 

.95 

16.8     9.5 

Aug.   7.8 

31.50 

.97 

29.6 

1.3 

7.96 

.97 

35.6 

1.8 

46.48 

.97 

52.6 

1.3 

2.91 

.98 

14.5    S.1 

17.8 

31,77 

.96 

28.4 

1.1 

8.24 

.98 

34.0 

1.4 

46.76 

.96 

51.4 

1.1 

3.20 

.30 

12.5    1.7 

27.8 

32.06 

.99 

27.4 

0.8 

8.53 

.99 

32.7 

1.1 

47.04 

.99 

50.4 

0.9 

3.50 

.31 

11.0     1.3 

Sept.  6.8 

32.35 

.99 

26.7 

0.6 

8.83 

.30 

31.8 

0.7 

47.34 

.99 

49.7 

0.6 

3.83 

.» 

10.0     0.7 

16.7 

32.65 

.99 

26.3  -0.3 

9.12 

.30 

31.4  -0,9 

47.63 

S» 

49.3 -0.3 1 

4.15 

.39 

9.5  -0.2 

26.7 

32.94 

M 

26.2 

0.0 

9.42 

.99 

31.4  +0.9 

47.92 

.99 

49.2 

0.0 

4.47 

.39 

9.6  +0.3 

Oct,     6.7 

33.23 

.96 

26.3  +0.3 

9.71 

.99 

31.9 

0.7 

48.21 

.98 

49.3 +0.3 1 

4.79 

.3; 

10.2    oj) 

16.7 

33.51 

.97 

26.8 

0.6 

9.99 

.97 

32.7 

1.1 

48.49 

.97 

49.8 

0.6 

5.10 

4M> 

11.4     1.4 

26.6 

33.77 

J» 

27.5 

0.8 

10.26 

.96 

34.1 

1.5 

48.76 

.96 

50.6 

0.9 

5.39 

.98 

13.1     1.9 

Not.    5.6 

34.02 

.94 

28.5 

1.0 

10.50 

.93 

35.7 

1.8 

49.01 

.94 

51.6 

1.1 

5.65 

,95 

15.2    9^ 

15.6 

34.25 

.91 

29.6 

1.9 

10.72 

.90 

37.6 

9.0 

49.24 

Jt\ 

52.8 

1.3 

5.88 

.99    17.7     9.6 

25.5 

34.45 

.18 

30.9 

1.3 

10.91 

.17 

39.7 

9.9 

49.44 

.18 

54.1 

1.3 

6.08 

.18    20.4     9.8 

Dee.    5.5 

34.61 

.15 

32.2 

1.3 

11.07 

.13 

42.0 

9.9 

49.61 

.15 

55.5 

1.4 

6.24 

.13 

23.4    9.0 

15.5 

34.74 

.11 

33.5 

1.3 

11.18 

.09 

44.2 

9.9 

49.74 

.11 

56.9 

1.4 

6.34 

.08 

26.3    9.9 

25.5 

34.83 

.07 

34.8 

1.3 

11.25 

.05 

46.5 

9.9 

49.83 

.07 

58.3 

1.3 

6.40+.03|  20J2    2.8  1 

35.4 

34.88 +.03 

36.0  +iJl| 

11.28 +.01 

48.6 +9.0 1 

49.88  +.03I 

59.5  +1.9 1 

6.41- 

-.09!  32.0  -HI.7  || 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

Mean 
Holar 
Bate. 

a 

Orionis. 

*22  Cameiopardalis. 

fi  Geminorum. 

a  Argus. 
(Canopus.) 

Bight 
AsoeiiBioo. 

Declination 
North. 

Right 
Ascenaion. 

Decliimtion 
North. 

Bight 
Aaoension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
South. 

h     m 

5  48 

o 

7 

22 

h 

6 

m 

4 

69  21 

h     m 

6  15 

22  34 

h     m 

6  21 

O           / 

52  37 

Jan.     0.5 

8 

18.22  +.06 

55.6  HI.8 

B 

52.63  +.13 

43.1  45.7 

8 

17.10 +.10 

39.4    0.0 

8 

9.89  +.01 

35''4  +3.4 

10.5 

18.26  +.09 

54.8 

0.7 

52.70  +.01 

45.8 

9.6 

17.17  +.06 

39.5  +0.1 

9.86- 

-.06 

38.7 

2Ji 

20.4 

18.25- 

-.03 

54.2 

0.6 

52.64- 

-.19 

48.4 

9.5 

17.20 

.00 

39.7    0.2 

9.76 

.13 

41.8 

2.9 

30.4 

18.21 

.07 

53.6 

0.5 

52.46 

.24 

50.7 

2.2 

17.18- 

-.05 

39.9    0.2 

9.59 

.19 

44.6 

2.6 

Feb.    9.4 

18.12 

.11 

53.2 

0.3 

52.17 

.34 

52.8 

1.9 

17.11 

.09 

40.2    0.3 

9.37 

.25 

47.0 

2.2 

19.3 

17.99 

.14 

53.0 

0.9 

51.78 

.49 

54.5 

1.5 

16.99 

.13 

40.4    0.3 

9.09 

.30 

48.9 

1.7 

Mar.    1.3 

17.84 

.16 

52.8  -0.1 

51.32 

.48 

55.8 

1.0 

16.85 

.16 

40.7    0.2 

8.78 

.33 

50.3 

1.2 

11.3 

17.68 

.17 

52.7 

0.0 

50.82 

.59 

56.6 

0.5 

16.68 

.17 

40.9    0.2 

8.43 

.35 

51.3 

0.7 

31.3 

17.51 

.17 

52.7  +0.1 

50.29 

.53 

56.9  +0.1 

16.50 

.18 

41.0    0.1 

8.07 

.36 

51.7 

+0.1 

31.2 

17.34 

.16 

52.9 

0.9 

49.76 

.51 

56.8  -0.4 

16.32 

.17 

41.1  +0.1 

7.72 

.35 

51.6 

-0.4 

Apr.  10.2 

17.19 

.14 

53.1 

0.3 

49.27 

.47 

56.1 

0.9 

16.15 

.16 

41.2    0.0 

7.37 

.33 

50.9 

0.9 

20  J2 

17.06 

.11 

53.5 

0.4 

48.83 

.40 

55.0 

1.3 

16.01 

.13 

41.2    0.0 

7.05 

.31 

49.8 

1.4 

30.2 

16.96 

.08 

53.9 

0.5 

48.46 

•vSfi 

53.5 

1.7 

15.90 

.10 

41.1     0.0 

6.76 

.27 

48.2 

1.8 

May  10.1 

16.90- 

-.04 

54.5 

0.6 

48.19 

•«^ 

51.6 

2.0 

15.81 

.06 

41.1  -0.1 

6.51 

.22 

46.2 

2.2 

20.1 

16.88 

.00 

55.2 

0.7 

48.01 

.19 

49.5 

2.Q 

15.78  - 

-.02 

41.0    0.0 

6.31 

.17 

43.8 

2.6 

30.1 

16.90  +.04 

56.0 

0.9 

.47.95- 

-.01 

47.3 

3.3 

15.78  +.03 

41.0    0.0 

6.17 

.11 

41.1 

2.9 

June    9.0 

16.97 

.08 

56.9 

0.0 

48.00  +.10 

44.9 

2.4 

15.83 

.07 

41.0    0.0 

6.08  - 

-.05 

38.1 

3.1 

19.0 

17.07 

.12 

57.9 

1.0 

48.16 

.i£i 

42.5 

2.4 

15.92 

.11 

41.0  +0.1 

6.06  +.01 

34.9 

3J2 

29.0 

17.22 

.16 

58.9 

l.l 

48.43 

.39 

40.1 

2.3 

16.05 

.15 

41.1     0.1 

6.10 

.07 

31.6 

3.3 

July    9.0 

17.40 

.19 

60.0 

1.1 

48.80 

.41 

37.8 

3J2 

16.22 

.19 

41.2    0.1 

6.20 

.13 

28.2 

3.3 

18.9 

17.61 

.29 

61.2 

1.1 

49.26 

.50 

35.7 

2.0 

16.43 

.22 

41.3    0.2 

6.35 

.18 

25.0 

3.2 

28.9 

17.84 

.25 

62.2 

1.0 

49.80 

.58 

33.8 

1.8 

16.67 

.25 

41.5    0.2 

6.56 

.23 

21.9 

3.0 

Aug.   7.9 

18.10 

.96 

63.2 

0.9 

50.42 

.64 

32.2 

1.5 

16.92 

.27 

41.7    0.2 

6.82 

.38 

19.0 

9.6 

17.9 

18.37 

.98 

64.1 

0.8 

51.09 

.70 

30.8 

1.2 

17.21 

J29 

41.9    0.1 

7.13 

.33 

16.6 

2.2 

27.8 

18.65 

J29 

64.8 

0.6 

51.81 

.74 

29.7 

0.9 

17.50 

.30 

42.0    0.1 

7.47 

.36 

14.6 

1.8 

Sept.  6.8 

18.95 

.30 

65.4 

0.4 

52.57 

.77 

29.0 

0.6 

17.81 

.32 

42.1  +0.1 

7.84 

.38 

13.1 

i.:i 

16.8 

19.25 

.30 

65.7  +0.2 

53.36 

.79 

28.6  -0.9 

18.13 

.33 

42.1    0.0 

8.23 

.40 

12.1  -0.6  1 

26.7 

19.55 

.30 

65.8 

0.0 

54.15 

.80 

28.5 

+0.1 

18.46 

.33 

42.1  -0.1 

8.64 

.41 

11.8 

0.0 

Oct.     6.7 

19.85 

.30 

65.7  -0.9 

54.95 

.79 

28.0 

0.5 

18.79 

.33 

41.9    0.2 

9.05 

.41 

12.1 

+0.7 

16.7 

20.14 

.99 

65.4 

0.4 

55.73 

.77 

29.5 

0.9 

19.12 

.3U 

41.7    0.2 

9.46 

.40 

13.1 

1.3 

26.7 

20.43 

J» 

64.9 

0.6 

50.49 

.74 

30.6 

1.2 

19.44 

.33 

41.5    0.3 

9.85 

.38 

14.7 

1.9 

Nov.    5.6 

20.70 

.96 

64.2 

0.8 

57.21 

.69 

32.0 

1.6 

19.75 

.30 

41.2    0.3 

10.21 

.34 

16.9 

2.4 

15.6 

20.95 

.94 

63.3 

0.9 

57.86 

.63 

33.7 

1.9 

20.04 

.28 

40.9    0.3 

10.53 

.30 

19.5 

2.8 

25.6 

21.17 

.91 

62.4 

0.9 

58.45 

.54 

35.8 

2.2 

20.31 

.25 

40.7    0.2 

10.81 

.25 

22.5 

3.2 

Dec.    5.6 

21.37 

.18 

61.5 

1.0 

58.95 

.45 

38.1 

2.4 

20.55 

.22 

40.5    0.2 

11.03 

.19 

25.8 

3.4 

15.5 

21.53 

.14 

60.5 

0.9 

59.34 

.34 

40.6 

9.6 

20.76 

.18 

40.3  -0.1 

11.19 

.12 

29.3 

3.5 

25.5 

21.64 

.10 

59.6 

0.9 

59.62 

.29 

43.2 

2.6 

20.92 

.13 

40.3    0.0 

1 1 .28  +.05 

32.8 

3.5 

35.5 

21.72 +.05 

58.8  -0.8 

59.78  +.09 

45.9  +9.7 

21.03  +.09 

40.3    0.0 

11.30- 

-.oJ 

36.3  •'-3.3  1 

i 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTCK^. 

■ 

1 

Mean 
Holar 
Date. 

y  Geminorum 

• 

a  Canis  Majoris. 
{SiHua.) 

«  Canis 

Majoris. 

6  Canis 

Majoris. 

Right 
AaceiudoiL 

Dedination 
Nwrth. 

Kight 
Aacenoioii. 

Doclinatioin 

Bight 
Aacenirian. 

T>4M^|tiiati4Vii 

Bight 
Afloenaion. 

Dedination 
South, 

SovOi. 

h     m 

6  30 

16  ad 

h     m 

6  39 

16  32 

h     m 

6  53 

O            / 

28  47 

h 
7 

m 

3 

o 

26 

11 

Jan.     0.5 

s 
22.96  +.11 

23'.'9 

-0.4 

8 

33.62  +.09 

34.6  +9.3 

B 

39.00  +.00 

57.9  -W.9 

8 

14.49  +.11 

1 

28.5  -f9.S  1 

10.5 

23.05 

.06 

23.6 

0.3 

33.69  +.04 

36.9 

9.9 

39.07  +.04 

60.8 

9.7 

14.57  +.06 

31.2 

9.7 

20.5 

23.0i)  +.01 

23.4 

0.9 

33.70  - 

-.01 

39.0 

9.0 

39.08- 

-.01 

63.4 

9.5 

14.60 

.00 

33.8 

9.5 

30.'4 

23.08- 

-.03 

23.2  HI.1 

33.68 

.05 

40.8 

1.7 

39.05 

.06 

65.8 

9.3 

14.57  - 

-.05 

36.2 

9.S 

Feb.    0.4 

23.02 

.08 

23.2 

0.0 

33.60 

.10 

42.4 

1.4 

38.96 

.11 

67.9 

1.9 

14.50 

.00 

38.3 

1.9 

19.4 

22.92 

.19 

23.3  +0.1 

33.48 

.13 

43.7 

1.1 

38.83 

.15 

69.7 

1.6 

14.39 

.13 

40.0 

1.6 

Mar.    1.3 

22.79 

.14 

23.4 

0.1 

33.34 

.16 

44.7 

0.6 

38.66 

.18 

71.0 

1.9 

14.23 

.17 

41.4 

iJt 

11.3 

22.63 

.16 

23.5 

0.1 

33.16 

.18 

45.3 

0.5 

38.47 

.90 

72.0 

0.8 

14.05 

.19 

42.4 

0.8 

21.3 

22.46 

.17 

23.6 

0.1 

32.98 

.19 

45.6  +0.9 

38.26 

.91 

72.6 

40.4 

13.85 

.90 

43.0 

■H).4 

31.3 

22.29 

.17 

23.8 

0.1 

32.79 

.19 

45.6  -0.9 

38.04 

.99 

72.7 

-0.1 

13.65 

.91 

43.2 

0.0 

Apr.  10.2 

22.12 

.15 

23.9 

0.1 

32.61 

.17 

45.3 

0.5 

37.83 

.91 

72.5 

0.4 

13.44 

iU 

43.0 

-Ou4 

20.2 

21.98 

.13 

24.1 

0.9 

32.44 

.16 

44.7 

0.8 

37.63 

.19 

71.8 

0.8 

13.25 

.18 

42.4 

0.7 

30.2 

21.86 

.10 

24.3 

0.9 

32.29 

.13 

43.8 

1.1 

37.45 

.16 

70.8 

1.9 

13.08 

.16 

41.5 

1.1 

May  10.2 

21.77 

.07 

24.5 

0.9 

32.18 

.10 

42.6 

1.3 

37.30 

.13 

69.4 

1.6 

12.93 

.13 

40.3 

1.4. 

20.1 

21.72- 

-.03 

24.7 

0.9 

32.10 

.06 

41.1 

1.6 

37.19 

.10 

67.7 

1.9 

12.82 

.09 

38.7 

1.7 

30.1 

21.71 +.01 

25.0 

0.3 

32.05  - 

-.09 

39.4 

1.8 

37.11 

.06 

65.7 

9.9 

12.74 

.06 

36.8 

1 
9.0 

June   9.1 

21.75 

.05 

25.3 

0.3 

32.05  +.09 

37.6 

1.9 

37.07  - 

-.09 

63.4 

9.3 

12.70  - 

-.09 

34.7 

»J9! 

19.0 

21.82 

.09 

25.7 

0.4 

32.09 

.06 

35.0 

9.0 

37.08  +.03 

61.0 

9.5 

12.70  +.09 

32.4 

9.4 

29.0 

21.93 

.13 

26.1 

0.4 

32.16 

.09 

33.5 

9.1 

37.13 

.07 

58.4 

9.6 

12.74 

.06 

30.0 

9.5 

Jaly    9.0 

22.08 

.17 

26.5 

0.4 

32.27 

.13 

31.4 

9.1 

37.21 

.11 

55.8 

9.6 

12.82 

.10 

27.5 

9.5 

19.0 

22.27 

.90 

26.9 

0.4 

32.42 

.16 

29.3 

9.0 

37.34 

.14 

53.2 

9.6 

12.94 

.13 

25.0 

9.5 

28.9 

22.48 

.93 

27.3 

0.4 

32.59 

.19 

27.3 

1.9 

37.50 

.18 

50.7 

9.4 

13.09 

.17 

32.5 

9.3 

Aug.  7.9 

22.72 

.95 

27.7 

0.4 

32.80 

.99 

25.4 

1.7 

37.69 

.91 

48.3 

9.9 

13.27 

.90 

20.a 

%\ 

17.9 

22.98 

.97 

28.1 

0.3 

33.03 

.94 

23.8 

1.5 

37.91 

.94 

46.3 

1.9 

13.49 

.93 

18.3 

1.9 

37.9 

23.25 

.96 

28.3 

0.9 

33.28 

.96 

22.5 

1.9 

38.16 

.96 

44.5 

1.6 

13.73 

.95 

16.6 

1.5 

Sept.  6.8 

23.55 

.30 

28.5  +0.1 

33.54 

.97 

21.5 

0.8 

38.44 

.96 

43.1 

1.1 

13.99 

sn 

15.3 

1.1 

16.8 

23.85 

.31 

28.5  -o.i 

33.83 

.99 

20.9  -0.4 

38.73 

.30 

42.3 

0.6 

14.27 

.99 

14.4 

0.6 

26.8 

24.16 

.31 

28.3 

0.9 

34.12 

.30 

20.8  +0.1 

39.03 

.31 

41.9 -0.1 1 

14.67 

.30 

14.0 

-0.1 

Oct.     6.7 

24.48 

.38 

28.1 

0.3 

34.42 

.30 

21.1 

0.5 

39.35 

.39 

42.1 

+0.4 

14.88 

.31 

14.1 

-HI.4 

16.7 

24.80 

.39 

27.7 

0.4 

34.72 

.30 

21.8 

0.9 

39.67 

.39 

42.8 

1.0 

15.19 

.31 

14.8 

0.9 

26.7 

25.11 

.31 

27.2 

0.5 

35.02 

.90 

23.0 

1.4 

39.99 

.31 

44.0 

1.4 

15.51 

.31 

15.9 

1.4 

Nov.    5.7 

25.42 

.30 

26.6 

0.6 

35.31 

.98 

24.6 

1.7 

40.29 

.30 

45.7 

1.9 

15.82 

.30 

17.6 

1.8 

15.0 

25.71 

.96 

26.0 

0.6 

35.58 

.96 

26.4 

9.0 

40.59 

.96 

47.8 

9.3 

16.11 

.98 

19.6 

8J9 

25.6 

25.98 

.96 

25.3 

0.6 

35.83 

.94 

28.6 

9.9 

40.85 

.95 

50.2 

9.6 

16.39 

.96 

22.0 

9^ 

Dec.    5.6 

26.23 

.93 

24.7 

0.6 

36.06 

.90 

30.9 

9.4 

41.09 

.99 

53.0 

9.8 

16.63 

sa 

94.6 

9.7 

15.6 

26.44 

.19 

24.1 

0.5 

36.24 

.17 

33.3 

9.4 

41.29 

.17 

55.8 

9.9 

16.84 

.19 

27.4 

9.8 

25.5 

26.60 

.14 

23.6 

0.4 

36.39 

.19 

35.8 

9.4 

41.44 

.13 

^.S 

9.9 

17.00 

.14 

30.2 

9.8 

35.5 

26.73  +.10 

23.2 

-0.3 

36.49  +.07 

38.1 

+9.3 

41.54 +.08 

61.7  •M.S 

17.I2+.09 

!  33.1  +4.8  1 

i 
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APPARENT  PLACES  FOR  THE  UPPER  TRAN3IT  AT  WASHINGTON. 

"hft^Aii 

6  Geminorum 

■ 

*  Piazzj 

I  vii.  67. 

a  Geminorum 
{Castor.) 

• 

a  Canis  Minoris. 
{Procyon.) 

Solar 
Date. 

Bisht 

AsCADBiOD. 

Dedlnatioii 
Ncrth, 

Bight 
Ascension. 

DedlnatUm 

Bight 
Aaoduion. 

Declination 
North. 

Bight 
AacenRion. 

Declination 
North. 

h     m 

7  12 

o 

22 

12 

h 

7  ] 

m 

17 

68  43 

h     m 

7  26 

o 

32 

9 

h     ID 

7  32 

O            1 

5  32 

Jan.     0.5 

B 

32.71  +.16 

54.1 

-0.9 

a 
40.92  +.33 

17.2  +«.4 

S 

29.90  +.19 

55.1 

+0.4 

B 

39.69  +.16 

58''7  -1.3 

10.5 

32.85 

.11 

54.0 

0.0 

41.18 

.90 

19.7 

9.6 

30.06 

.14 

55.6 

0.6 

39.83 

.19 

57.6    1.1 

90.5 

32.94  +.06 

54.0  +0.1 

41.32 +.07 

22.4 

9.6 

30.17 

.08 

56.2 

0.7 

39.93 

.07 

56.4    1.0 

30.5 

32.97 

.00 

54.2 

0.9 

41.33  - 

-.05 

25.0 

9.6 

30.22 +.09 

57.0 

0.8 

39.97  +.09 

55.5    0.8 

Feb.    9.4 

32.95- 

-.05 

54.5 

0.3 

41.22 

.17 

27.5 

9.4 

30.21- 

-.03 

57.8 

0.8 

39.96- 

-.03 

54.9    0.6 

19.4 

32.88 

.09 

54.8 

0.4 

40.99 

.98 

29.8 

9.1 

30.15 

.08 

58.7 

0.8 

39.90 

.07 

54.3    0.4 

Mar.    1.4 

32.77 

.13 

55.2 

0.4 

40.66 

.37 

31.8 

1.8 

30.04 

.13 

59.5 

0.6 

39.81 

.11 

54.0    0.3 

11.3 

32.62 

.15 

55.6 

0.4 

40.25 

.44 

33.4 

1.4 

29.90 

.16 

60.3 

0.7 

39.68 

.14 

53.8  -0.1 

21.3 

32.46 

.17 

56.0 

0.3 

39.78 

.48 

34.6 

0.9 

29.73 

.18 

60.9 

0.6 

39.54 

.15 

53.8    0.0 

31.3 

32.29 

.17 

56.3 

0.3 

39.29 

.50 

35.3  +0.5 

29.54 

.19 

61.5 

• 

0.4 

39.37 

.16 

53.9  +0.1 

Apr.  10.3 

32.12 

.17 

56.6 

0.9 

38.79 

.49 

35.5 

0.0 

29.35 

.18 

61.8 

0.3 

39.21 

.16 

54.1    0.3 

20.2 

31.96 

.15 

56.8 

0.9 

38.31 

.46 

35.2 

-0.5 

29.17 

.17 

62.0  +0.1 1 

39.06 

.15 

54.4    0.4 

30.2 

31.82 

.13 

56.9 

0.1 

37.87 

.41 

34.5 

1.0 

29.01 

.15 

62.0 

0.0 

38.^2 

.13 

54.8    0.4 

May  10.2 

31.71 

.10 

57.0  +0.1 

37.49 

.34 

33.3 

1.4 

28.88 

.19 

61.9  -0.9 

3&80 

.10 

55.3    0.5 

'           20.2 

31.63 

.06 

57.1 

0.0 

37.19 

.96 

31.8 

1.7 

28.78 

.08 

61.6 

0.3 

38.71 

.07 

55.9    0.6 

30.1 

31.58- 

-.09 

57.1 

0.0 

36.97 

.17 

29.9 

9.0 

28.72- 

-.04 

61.2 

0.4 

38.66 

.04 

56.5    0.7 

Jnne    9.1 

31.58 +.09 

57.1 

0.0 

36.85- 

-.07 

27.7 

9.9 

28.70 

.00 

60.7 

0.5 

38.63- 

-.01 

57.3    0.8 

19.1 

31.62 

.06 

57.0 

0.0 

36.83  +.03 

25.4 

9.4 

28.72  +.04 

60.1 

0.6 

38.65  +.03 

58.0    0.8 

29.0 

31.70 

.10 

57.0 

0.0 

36.91 

.13 

22.9 

9.5 

28.79 

.09 

59.5 

0.6 

38.69 

.06 

58.9    0.8 

July    9.0 

31.81 

.13 

56.9  -0.1 

37.10 

.93 

20.4 

9.5 

28.89 

.13 

58.8 

0.7 

38.77 

.10 

59.7    0.8 

19.0 

31.96 

.17 

56.9 

0.1 

37.37 

.39 

17.9 

9.5 

29.04 

.16 

58.1 

0.7 

38.89 

.13 

60.5    0.8 

29.0 

32.14 

.SO 

56.8 

0.1 

37.74 

.41 

15.4 

9.4 

29.22 

.90 

57.4 

0.7 

39.03 

.16 

61.3    0.7 

Aug.    7.9 

32.35 

.99 

56.7 

0.1 

38.19 

.49 

13.0 

9.3 

29.43 

.93 

56.7 

0.7 

39.20 

.18 

61.9    0.6 

17.9 

32.59 

.95 

56.5 

0.9 

38.71 

.56 

10.8 

9.1 

29.68 

.96 

55.9 

0.8 

39.40 

.91 

62.5    0.5 

27.9 

32.85 

.97 

56.3 

0.3 

39.30 

.69 

8.8 

1.9 

29.95 

.98 

55.2 

0.8 

39.62 

.93 

62.9    0.3 

Sept.   6.9 

33.13 

.90 

56.0 

0.3 

39.95 

.67 

7.1 

1.6 

30.24 

.31 

54.4 

0.8 

39.86 

.95 

63.1  -fo.i 

16.8 

33.43 

.30 

55.6 

0.4 

40.65 

.78 

5.6 

1.3 

30.56 

.39 

53.6 

0.8 

40.13 

.97 

63.1  -0.1 

26.8 

33.74 

.39 

55.1 

0.5 

41.39 

.75 

4.4 

1.0 

30.89 

.34 

52.8 

0.8 

40.41 

.90 

62.8    0.4 

Oct.     0.8 

34.07 

.33 

54.5 

0.6 

42.15 

.77 

3.5 

0.7 

31.24 

.35 

52.1 

0.8 

40.70 

.X 

62.3    0.6 

16.7 

34.40 

.33 

53.9 

0.7 

42.93 

.78 

3.1 

-0.3 

31.60 

.36 

51.3 

0.7 

41.00 

.31 

61.6    0.9 

96.7 

34.74 

.34 

53.2 

0.7 

43.72 

.78 

3.0  +0.1 

31.97 

.37 

50.6 

0.6 

41.31 

.31 

60.6    1.1 

Nov.    5.7 

35.07 

.33 

52.5 

0.7 

44.49 

.76 

3.3 

0.5 

32.34 

.37 

50.0 

0.6 

41.63 

.31 

59.4    1.3 

15.7 

35.40 

.39 

51.8 

0.7 

45.24 

.79 

4.0 

0.9 

32.70 

.35 

49.5 

0.4 

41.93 

.30 

58.1    1.4 

25.6 

35.71 

.X 

51.2 

O.G 

45.94 

.67 

5.2 

1.4 

33.05 

.34 

49.1 

0.3 

42.23 

.99 

56.6    1.5 

Dec.    5.0 

36  00 

.97 

50.6 

0.5 

46.58 

.60 

6.8 

1.7 

33.37 

.31 

48.9  -0.1 

42.51 

.96 

55.1    1.5 

15.G 

36.25 

.94 

-50.1 

0.4 

47.13 

.51 

8.6 

9.0 

33.66 

.97 

48.9  +0.1 

42.75 

.93 

m 

53.6    1.5 

25.G 

36.47 

.19 

49.8 

0.3 

47.59 

.40 

10.8 

9.3 

33.92 

.93 

49.1 

0.3 

,  42.97 

.19 

52.2    1.4 

35.5 

36.64  +.14 

49.6  -0.1 

47.94  +.98 

13.2+S.5| 

34.12 +.18 

49.5  -H).4 

43.14  +.15 

50.9  -1.3 

37 
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APPAEENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASfflNGTON. 

Mean 
SnUr 
Date. 

3  Geminorum 
(Pollux,) 

• 

0  Geminorum 

• 

*3UnieMajorig(H.) 

15 

Argus  (i.) 

Righi 

b 
on. 

Declination 
N<»rth. 

Bight 
Aaoenmon. 

DeeUiiatiaii 
Karih. 

Bight 
Aaoenaion. 

Declination 
Nwlh. 

Right 
Aaoenaion. 

Declination 
Souih. 

h     m 

7  37 

o 

28 

19 

b     m 

7  45 

o 

27 

1 

5 

h 
8 

m 

0 

68  50 

h 
8 

m 

2 

23  56 

Jan.     0.5 

B 

33.04 +jeo 

53.9  +0.1 

8 

43.88  +.90 

11 

35.1 

0.0 

s 
10.99  +.43 

30.0 -+9.9 

8.82  +.17 

13.8  -Hi.8 

10.5 

33.21 

.14 

54.1 

0.3 

44.06 

.]5 

35.2  +0.9 

11.36 

.31 

41.3    9.4 

8.96 

.19 

16.6     9.8 

90.5 

33.33 

.09 

54.4 

0.5 

44.18 

.10 

35.4 

0.4 

11.61 

.10 

43.8    9.6 

9.06 

.07 

19.3    9.6 

30.5 

33.38  +.03 

55.0 

0.6 

44.25  +.04 

35.9 

0.5 

11.74 +.06 

46.5    9.6 

9.10  +.09 

21.8    9.4 

Feb.    9.4 

33.38- 

-.09 

55.6 

0.7 

44.26- 

-.01 

36.4 

0.6 

11.73- 

-.07 

49.1-  9.6 

9.09- 

-.03 

24.1     9.9 

19.4 

33.34 

.07 

56.3 

0.7 

44.22 

.06 

37.1 

0.7 

11.59 

.10 

51.6    9.4 

9.03 

.06 

26.2    1.9 

Mar.    1.4 

33.24 

.13 

57.0 

0.7 

44.13 

.11 

37.7 

0.7 

11.35 

.99 

54.0    9.9 

8.93 

.19 

27.9    1.6 

11.3 

33.10 

.15 

57.7 

0.6 

44.01 

.14 

38.4 

0.6 

11.01 

.38 

56.0    1.8 

8.79 

.15 

29.2    1.9 

21.3 

32.94 

.17 

58.3 

0.6 

43.85 

.16 

39.0 

0.6 

10.60 

.44 

57.7    1.4 

8.63 

.17 

30.2    0.8 

31.3 

32.77 

.18 

58.8 

0.5 

43.69 

.17 

39.6 

0.5 

10.13 

.48 

58.9    1.0 

8.45 

.18 

30.8    0.4 

Apr.  10.3 

32.59 

.18 

59.2 

0.3 

43.51 

.17 

40.0 

0.4 

9.64 

.40 

59.6 -+0.5 

8.26 

.19 

31.1  40.1 

20.2 

32.41 

.16 

59.5 

0.9 

43.34 

.16 

40.3 

0.3 

9.15 

.48 

59.8    0.0 

8.08 

.18 

31.0  -0.3 

30.2 

32.26 

.14 

59.6  40.1 

43.19 

.14 

40.5 

+0.1 

8.68 

.45 

59.6  -<>.5 

7.90 

.17 

30.6    0.6 

May  10.2 

32.12 

.19 

59.7 

0.0 

43.05 

.19 

40.6 

0.0 

8.25 

.40 

58.9    0.9 

7.74 

.15 

29.8     lUlj 

20.2 

32.02 

.08 

59.5 

-0.9 

42.95 

.08 

40.6 

-0.1 

7.89 

.33 

57.7    1.4 

7.60 

.19 

28.7    1.3 

30.1 

31.96 

.04 

59.3 

0.9 

42.88 

.05 

40.4 

0.9 

7.59 

.95 

56.1     1.7 

7.50 

.00 

27.3     1.5 

June   9.1 

31.93- 

-.01 

59.0 

0.3 

42.85- 

-.01 

40.2 

0.3 

7.38 

.16 

54.2    9.0 

7.42 

.06 

25.6    1.8 

19.1 

31.95 +.03 

68.7 

0.4 

42.86  +.03 

39.9 

0.3 

7.26- 

-.07 

52.0    9.3 

7.38- 

-.03 

2:1.7    9.0 

29.0 

32.00 

.07 

58.2 

0.4 

42.91 

.07 

39.6 

0.4 

7.24  +.09 

49.6    9.5 

7.37  +.01 

21.7    9.1 

July    9.0 

32.10 

.11 

57.8 

0.5 

42.99 

.10 

39.1 

0.4 

7.31 

.19 

47.1    9.6 

7.39 

.04 

19.5    %A 

19.0 

32.23 

.15 

67.3 

0.5 

43.12 

.14 

38.7 

0.5 

7.48 

.91 

44.4    9.7 

7.45 

.08 

17.3    9.9 

29.0 

32.39 

.18 

5C.7 

0.6 

43.27 

.17 

38.2 

0.5 

7.73 

.30 

41.7    9.7 

7.54 

.11 

15.1     9Ji 

Aug.   7.9 

32.58 

.91 

56.1 

0.6 

43.46 

.90 

37.6 

0.6 

8.08 

.39 

39.1  '  9.6 

7.67 

.14 

13.0    9.0 

17.9 

32.81 

.94 

55.5 

0.6 

43.67 

.93 

37.0 

0.6 

8.51 

.46 

36.5    9.5 

7.83 

.17 

11.0     1.8 

27.9 

33.06 

.96 

54.8 

0.7 

43.92 

.96 

36.3 

0.7 

9.01 

.54 

34.0    9.4 

8.02 

.90 

9.3    1.5 

Sept.  G.9 

33.34 

J29 

54.1 

0.7 

44.18 

.98 

.35.6 

0.8 

9.58 

.60 

31.7    9.9 

8.24 

J» 

7.9    ijl' 

16.8 

30.64 

.31 

53.4 

0.8 

44.47 

.30 

34.8 

0.8 

10.22 

.66 

29.7    1.9 

8.49 

.96 

6.9    0.8 

26.8 

33.95 

.32 

52.6 

0.8 

44.79 

.39 

34.0 

0.9 

10.90 

.71 

27.9    1.6 

8.76 

.96 

6.3  -0.3 

Oct.    6.8 

34.29 

.34 

51.7 

0.8 

45.11 

.33 

33.1 

0.9 

11.63 

.75 

26.4    1.3 

9.05 

.30 

6.2  -hO-l 

16.7 

34.63 

.35 

50.9 

0.8 

45.45 

.35 

32.2 

0.9 

12.40 

.77 

25.2    0.9 

9.36 

.3] 

6.6    0.6 

86.7 

34.99 

.35 

50.1 

0.8 

45.81 

.35 

31.3 

0.9 

13.18 

.79 

24.5    0.6 

9.67 

.38 

7.5    1.1 

Nov.   5.7 

35.34 

.35 

49.3 

0.7 

46.16 

.35 

30.4 

0.9 

13.97 

.79 

24.1  -0.1 

10.00 

.3» 

8.8     1.6 

13.7 

• 

35.69 

.35 

48.6 

0.7 

46.51 

.35 

29.6 

0.8 

14.75 

.77 

24.2  -fo.3 

10.32 

.sa 

10.7     9.0 

25.6 

36.03 

.33 

48.0 

0.5 

46.86 

.33 

28.9 

0.6 

15.51 

.73 

24.8    0.8 

10.63 

.30 

12.8     9.3 

Dec.    5.6 

36.35 

.?0 

47.5 

0.4 

47.18 

.31 

28.3 

0.5 

16.21 

.67 

25.7    lA 

10.92 

.98 

15.3    a.6 

15.6 

36.64 

.97 

47.2  -0.9 

47.47 

.97 

27.9 

0.3 

16.85 

.60 

27.1    1.6 

11.18 

.94 

18.0     9.8 

25.6 

36.89 

.33 

47.1 

0.0 

47.73 

.93 

27.6  -0.1 

17.40 

.50 

28.9    9.0 

11.40 

J» 

20.8    9.8 

35.5 

37.10 +.18| 

47.2 +0.3 1 

47.94  +.19 

27.6  +0.1 

17.86  +.39 

31.1  +9.3 

11.58 -K15 

23.7  4A.8 
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n           AFfABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTCm. 

e 

UydrSB. 

I  Urse  Majoris 

• 

V  Ure© 

Majoris. 

K 

Cancri. 

Mean 
Solar 
Date. 

Bigltt 

Bediiiatiim 
Kortk, 

Bight 
Amwnidon. 

North. 

Bight 

Beolinatioa 
Korth, 

Bight 
Asoenaion. 

Declination 
North. 

h     m 

8  40 

O           / 

6  52 

li     m 

8  50 

0           1 

48  32 

h     m 

8  59 

67  38 

h 
9 

m 
0 

o          / 

11  10 

Jan.     0.6 

8 

3.31 -fJB 

6415  -1.4 

8 

30.89  +.34 

15.6  +0.8 

8 

13.16  +.53 

45.3  +1.6 

68.84  +.95 

44.3  --1.3 

10.6 

3.51 

.18 

63.8    1.3 

31.80 

jrt 

16.5 

1.1 

13.64 

.43 

47.8    9.0 

52.47 

.91 

43.1    1.1 

90^ 

3.07 

.13 

68.0    1.1 

31.43 

.90 

17.8 

1.4 

14.03 

.39 

49.3    9.3 

58.65 

.16 

48.1    0.9 

30.5 

3.78 

.08 

61.1    0.8 

31.60 

.13 

19.4 

1.6 

14.29 

JN> 

51.8    9.6 

52.79 

.11 

41.3    0.6 

Feb.    ».5 

3.84  +.03 

60.3    0^6 

31.70 +.06 

81.1 

1.8 

14.43  +.08 

54.4    9.6 

58.87 

.06 

40.8    0.4 

IM 

3.85- 

-.01 

50.8    0.4 

31.78- 

-.01 

88.9 

1.8 

14.45  • 

-.04 

57.0     9.6 

52.90  +.01 

40.5  -0.9 

MAT.     1.4 

3.81 

.06 

50.5    4.9 

31.67 

.08 

84.8 

1.8 

14.35 

.15 

59.6    9.5 

52.88- 

-.04 

40.4    0.0 

11.4 

3.73 

M 

69.3  -0.1 

31.57 

.13 

86.5 

1.7 

14.15 

.95 

68.0    9.3 

52.88 

.07 

40.5  +0.1 

81.4 

3.08 

.19 

59.3  4«.l 

31.41 

.18 

88.1 

1.5 

13.86 

.33 

64.8    9.0 

52.73 

.10 

40.7    0.3 

31.3 

3.50 

.14 

59.5    0.9 

31.81 

.91 

89.6 

1.3 

13.49 

.39 

66.0    1.6 

52.61 

.19 

41.0    0.3 

Apr.  10.3 

3.35 

.14 

59.7    OJ) 

30.99 

.93 

30.7 

1.0 

13.06 

.43 

67.5    1;9 

52.48 

.14 

41.4     0.4 

^.3 

3.81 

•14 

60.1    0.4 

30.76 

.93 

31.5 

0.7 

18.63 

r44 

68.4    0.7 

52.34 

.14 

41.8    0.5 

80.3 

3.07 

.13 

60.5    0.4 

30.58 

M 

38.0+0.3 

18.19 

.44 

68.9  +0.9 

52.80 

.14 

48.3    0.5 

May  10.2 

8.94 

.19 

^.0     t.5 

30.31 

.91 

38.1 

0.0 

11.75 

.49 

68.8  -0.3 

52.07 

.19 

42.8    0.5 

90JS 

8.83 

JO 

61.5    4.6 

30.11 

.18 

38.0  -0.4 

11.35 

.38 

68.3    0.7 

51.95 

.11 

43.3    0.5 

30.2 

8.74 

.08 

68.1    «.6 

89.95 

.14 

31.4 

0.7 

10.99 

.33 

67.4    IJe 

51.86 

.08 

43.8    0.5 

June   9.1 

8.67 

.05 

68.7    0.6 

89.88 

.10 

30.6 

1.0 

10.70 

.96 

65.9    1.6 

51.78 

.06 

44.8    0.5 

19.1 

8.64- 

-^ 

63.3    0.6 

89.74. 

.06 

89.5 

1.9 

10.47 

.19 

64.8    1.9 

51.74 

.03 

44.7    0.4 

29  A 

8.63  <f^i 

64.0    0.6 

89,70- 

-.09 

88.1 

1.5 

10.31 

.11 

68.0    9.3 

51.79- 

-.01 

45.1    0.4 

imly    9.1 

8.66 

J04 

64.6    0.6 

89.71  +.03 

86.5 

1.7 

10.85- 

-.09 

59.7    9.5 

51.73  +.09 

45.4    0.8 

19.0 

8.71 

.07 

65.8    0.5 

89.76 

.06 

84.8 

1.8 

10.86  +.06 

57.0    9.7 

51.77 

.05 

45.7    0.3 

89.0 

8.79 

.10 

65.7    0.5 

89.86 

.19 

88.9 

1.9 

10.36 

.14 

54.3    9.8 

51.83 

.08 

45.9    0.9 

Aug.  6.0 

8.91 

.13 

66.1    0.4 

30.00 

.16 

80.9 

9.0 

10.54 

.99 

51.4     9.9 

51.93 

.11 

46.1  +0.1 

l&O 

3.05 

.15 

66.4  40.9 

30.19 

Jtl 

18.8 

9.1 

10.80 

.30 

48.5    9.9 

52.05 

.14 

46.1  -0.1 

87.9 

3.81 

.18 

66.5    0.0 

30.48 

JiS 

16.7 

9.1 

11.14 

.37 

45.6    9.9 

52.80 

.16 

45.9    0.9 

flept.  &9 

3.40 

^91 

66.5  -0.1 

30.69 

.99 

14.6 

9.1 

11.55 

.45 

48.8    9.8 

58.38 

.10 

45.6    0.4 

16.9 

3.68 

.93 

66.8    0^ 

31.00 

.83 

18.5 

9;0 

18.03 

.59 

40.0    9.6 

58.59 

.99 

45.0    0.6 

96.8 

3.87 

.96 

65.7    0.6 

31.34 

.36 

10.5 

9.0 

18.58 

.58 

37.5    9.4 

58.88 

.95 

44.3    0.8 

Oct.     &8 

4.14 

.98 

65.0    0.8 

31.78 

.40 

8.6 

1.8 

13.19 

.64 

35.8    9.1 

53.08 

.97 

43.4    1.0 

16.8 

4.48 

.30 

64.1    1.1 

38.13 

.49 

6.8 

1.7 

13.85 

.68 

33.8    1.8 

53.36 

.30 

48.8    1.9 

86.8 

4.73 

.31 

68.9    1.3 

38.57 

.45 

5.8 

1.5 

14.56 

.79 

31.5    1.5 

53.67 

.31 

40.9    1.4 

Not.   6.7 

5.05 

.39 

61.5    1.4 

33.08 

.46 

3.9 

1.9 

15.89 

.74 

30.8    1.0 

53.99 

.33 

39.5    1.6 

16.7 

5.38 

*33 

60.0    1.6 

33.49 

.46 

8.8 

0.9 

16.04 

.75 

89.4    0.6 

54.38 

.33 

37.9    1.6 

85.7 

5.70 

.39 

58.4    1.6 

33.95 

.46 

8.1 

0.6 

16.79 

.74 

89.0  -0.1 

54.66 

.33 

36.8    1.6 

0M!.    5.7 

6.08 

.31 

56.7    1.7 

34.41 

•44 

1.7  -0.9 

17.58 

.71 

89.1  +0.4 

54.99 

.39 

34.6    1.6 

15.6 

6.33 

.98 

55.0    1.6 

34.84 

.41 

1.7+0.9 

18.81 

.66 

89.7    0.9 

55.30 

.30 

33.0    1.5 

Sfr.6 

6.69 

.95 

53.4    1.5 

35.83 

.37 

8.1 

0.6 

18.84 

.59 

30.9    1.3 

55.59 

.97 

31.6    1.4 

36.6 

6.88  +.91 

58.0  -1.4 

35.58  +.31 

8.8  -K>.9 

19.39  +.50 

38.4  +1.7 

55.84  +.93 

30.8  -1.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1  ArguB. 

•1  DroconiB. 

aHydr». 

*dUTueMajoris. 

'L. 

DecUnatloD 

iiSU. 

DecUsMlciD 

DlorA. 

,.^S^, 

SecUiiaUoD 

Right 

Xortk. 

13 

58  44' 

b     a 
9  16 

Sf  52 

h     m 
9  21 

8     6 

9  23 

70  23 

+.31 

14''9  +3Ji 

53.95+1 .35 

Bs's  +1.9 

20*98  +.Si 

25^4  +3.3 

14.78 +.04 

64'.'4  +1JS 

.33 

ia.5  3.7 

55.  Ill  i.it 

60.5    9.3 

31.31    .31 

27.7    9.9 

16.37    .H 

66.1     1.9 

.M 

22.3    3.8 

56.18    :84 

63.0    9.7 

31.40    .IB 

29.8    9.0 

15.85    .49 

68.2    9J1 

+.08 

2C.1     3.B 

56.87    .53 

65.9    3.0 

21.54    .11 

31.7    1.B 

1C.20    J» 

70.7    9J 

-.OS 

29.8    3.B 

57.24+  .99 

68.9    3.0 

21.63    .08 

33.5    1.B 

16.43    .15 

73.3    9.7 

.10 

33.4    3.5 

57.3)>-  .09 

73.0    3.0 

21 .67 +.09 

35.0    1.4 

16.49  +.01 

76.1      9.8 

.17 

36.7    3.3 

57.06    .39 

75.0    3.9 

2I.C6-.n 

36.3    1.1 

16.44  -.19 

78.8    9.7 

.33 

39.7    S.8 

56.53    .68 

77.8    3.7 

21.61     .08 

37.3    0.9 

16.36    .S3 

81.5     9.5 

i-iA    S.4 

55.74     .89 

80.3    3.3 

21.53    .10 

37.9    0.8 

15.97    .33 

63.9    9.9 

44.6    G.0 

54.74  1.08 

82.4     1.9 

21.43    .19 

38.4    0.4 

15.59    .41 

85.9    IJ) 

.3S 

46.4    1.5 

53.56  1.91 

84.1     1.4 

21.29    .13 

38.7  +8.1 

15.16    .47 

87.6    iJi 

.38 

47.7    1.0 

53.31  1.99 

85.2    0.8 

21.16    .1. 

38.7  -0.1 

14.66    .SO 

68.9    1.0 

.37 

48.5  -H-b 

50.99  1.33 

85.8  +<i.3 

21.02    .1' 

3S.6    0.3 

14.15    M 

89.6+0.5 

46.7     0.0 

49.67  1.30 

85.8  -fl.3 

20.89    .i: 

38.2    0.5 

13.64    .50 

89.6    0.8 

48.5  -0.5 

48.39  1.93 

85.2    0.8 

20.76    .19 

37.6    0.7 

13.16    .48 

89.6 -OJi 

47.8    1.0 

47.21  l.ia 

84.1     1.4 

20.65    .10 

36.8    0.8 

18.71    .49 

68.8    iJt 

.as 

46.5    1.5 

46.17      .97 

82.5    1.8 

20.57    .08 

36.0    1.0 

12.38    .3S 

87.5    li 

.39 

44.8     1.9 

45.29    .19 

80.5    9.3 

30.50    .0< 

34.9     1.1 

12.01     .98 

B5.8     1.9 

42.7    a.3 

44.60    .51 

78.0    9.B 

30.45  -.03 

33.6    1.9 

11.77    .91 

63.8    9^ 

.15 

40.3    9.S 

44.13    .37 

T5.a    9.9 

30.44  -.01 

33.6    1.3 

11.61    .11 

81.4    9.S 

.10 

37.6    s.8 

43.86  -.1- 

72.3    3.1 

20.44  +.« 

31.4     1.9 

11.55 -.09 

7^8    aji 

-M 

34.7    3.0 

43.83  +.09 

68.9    3.3 

20.48    .05 

30.2    1.9 

11.66 +.07 

75.9    9.9 

+.03 

31.7     3.0 

44.04    .X 

65.6    3.4 

20.54    .08 

29.0    I.l 

11.69    .17 

72.9    3J» 

S8.7    3.0 

44.47    .55 

62.3    3.4 

30.63    .10 

38.0    1.0 

11.91    M 

69.6    3.1 

.!« 

25.8    9.8 

45.13    .n 

56.8    3.3 

20.75    .13 

37.1    03 

13.21     .35 

66.7    3.1 

.33 

33.0    3.S 

46.00    .91 

55.5    3.9 

20.90    .18 

86.4    0.5 

12.60    .4: 

63.6    3A 

.99 

80,7    9.3 

47.08  1.17 

52.3    3.0 

21.08    .19 

26.0  -0.3 

13.06    .59 

60.6    9.9 

18.7    1.7 

48.35  1.35 

49.4    9.8 

21.29    .93 

85.9  +^).i 

13.63    .50 

57.8    9.7 

.40 

17.2    1.S 

49.79  1.51 

46.8    9.5 

21.53    .95 

86.1     0.4 

14.36    .88 

^.1     9.5 

M 

16.3  -«.6 

51.37    1.65 

44.5    9.1 

21.79    JS 

36.7     0.8 

14.96    .79 

58.6    9^ 

M 

16.0    0.0 

53.08  1.75 

43.6     1.0 

33.08    .30 

37.7    1.1 

15.71    .78 

50.8    1.8 

.49 

16.4  +0.7 

54.67  1.B9 

4I.S    1.9 

23.39    .39 

88.9     1.4 

16.51    .81 

49.8    1.4 

.SO 

17.4     1,3 

56.78  I.8S 

40.3    0.8 

23.71    .33 

30.5     1.7 

17.33     .83 

4a0    0.9 

.48 

19.1     1.B 

58.57  LSI 

40,0  -0.1 

23.04    .33 

32.4    9.0 

18.17    .S3 

47.4  -0.4 

.45 

21.3    3.S 

60.38  1.77 

40.2  +0.5 

23.36    .X 

34.5    0.1 

18^    .SI 

47.2  -rta 

.41 

34.1     3.0 

62.10  l.«5 

41.0    1.1 

33.67    .30 

36.7    9.3 

19.79    .70 

47.6    0.8 

.35 

27.2    3.3 

63.69  1.48 

42.3    1.5 

23.96    .97 

39.0    9.3 

20.52    .70 

4a5    1.1 

+l37 

30.7  +3.8 

65.0711.38 

44.2  +1.9 

24.23 +.« 

41.3  +3J1 

31.17 +.B1 

49.9  +1.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Rolar 
Bate. 

0  Vnm  Majoris. 

e 

Leonis. 

M 

I  Leonis. 

a  Leonis. 
{Regrulus.) 

Right 
Ascension. 

Declination 
North. 

Eight 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North. 

Right 
Ascension. 

Declination 
North, 

h     m 

9  24 

o 

52 

14 

h     m 

9  38 

O            / 

24  21 

h     m 

9  45 

26  35 

h     m 

10     1 

O            / 

12  34 

Jan.     0.6 

21.75 +.39 

72.0  +0.7 

8 

38.57  +.30 

li 
28.5 

-0.8 

s 
32.36  +.31 

73.6  -0.7 

s 
36.47  +.99 

76.9  -1.5 

10.6 

22.11 

.33 

72.9 

1.1 

38.84 

.96 

27.9 

0.5 

32.67 

.97 

73.0 

0.4 

36.74    .96 

74.8    1.9 

20.6 

22.41 

J» 

74.1 

1.4 

39.08 

.91 

27.5  -0.9 

32.91 

.99 

72.7 

-0.1 

36.98    jai 

73.7    1.0 

30.5 

22.64 

.19 

75.7 

1.7 

39.26 

.16 

27.4  -H).! 

33.11 

.17 

72.8+0.9 

37.17    .17 

72.8    0.7 

Feb.    9.5 

22.79 

.11 

77.6 

1.9 

39.39 

.10 

27.6 

0.3 

33.25 

.11 

73.1 

0.4 

37.32    .19 

72.2    0.5 

19.5 

22.86  +.03 

79.6 

9.0 

39.47  +.05 

28.1 

0.5 

33.33 

.06 

73.7 

0.7 

37.41    .07 

71.9  -0J8 

Mar.    1.4 

22,85- 

-.04 

81.6 

9.1 

39.49 

.00 

28.7 

0.7 

33.36  +.01 

74.4 

0.8 

37.45  +.09 

71.8    0.0 

11.4 

22.77 

.11 

83.7 

9.0 

39.47- 

-.04 

29.5 

0.8 

33.34- 

-.04 

75.3 

1.0 

37.45  -.09 

71.9  -H).9 

21.4 

22.64 

.16 

85.6 

1.8 

39.40 

.08 

30.4 

0.9 

33.28 

.06 

76.3 

1.0 

37.41    .06 

72.2    0.4 

31.4 

22.45 

.90 

87.4 

1.6 

39.30 

.11 

31.3 

0.9 

33,19 

.11 

77.4 

1.0 

37.34    .08 

72.7    0.5 

Apr.  10.3 

22.23 

.93 

UU.o 

1.3 

39.18 

.13 

32.2 

0.9 

33.06 

.13 

78.4 

1.0 

37.24    .11 

73.2    0.5 

20.3 

21.99 

.95 

90.0 

1.0 

39.05 

.]4 

33.0 

0.8 

32.93 

.14 

79.3 

0.9 

37.12    .19 

73.8    0.6 

30.3 

21.75 

J& 

90.8 

0.6 

38.90 

.14 

33.8 

0.7 

32.78 

.14 

80.1 

0.7 

37.00    .19 

74.4    0.6 

May  10.3 

21.50 

.94 

91.2+0.9 

38.76 

.14 

34.4 

0.6 

32.64 

.14 

80.7 

0.6 

36.88    .19 

75.0    0.6 

20.2 

21.27 

M 

91.3  -0.9 

38.63 

.19 

34.9 

0.4 

32.50 

.13 

81.2 

0.4 

36.76    .11 

75.6    0.5 

30.2 

21.06 

.19 

90.9 

0.5 

38.52 

.11 

35.2 

0.3 

32.38 

.11 

81.6 

0.9 

36.65    .10 

76.1    0.5 

June   9.2 

20.89 

.15 

90.2 

0.9 

38.42 

.08 

35.4  +0.1 

32.28 

.09 

81.7  +0.1 

36.56    .09 

76.6    0.5 

19.1 

20.75 

.11 

89.1 

1.9 

38.35 

.06 

35.4  -0.1 

32.20 

.07 

81.7  -0.1 

36.48    .07 

77.0    0.4 

29.1 

20^ 

.07 

87.8 

1.5 

38.30 

.03 

35.3 

0.9 

32.15 

.04 

81.5 

0.3 

36.42    .05 

77.3    0.3 

July    9.1 

20.61- 

-.09 

86.1 

1.8 

38.28- 

-.01 

35.0 

0.4 

32.12- 

-.09 

81.1 

0.5 

36.39  -.03 

77.6    OJJ 

19.1 

20.61  +.08 

84.2 

9.0 

38.28  +.09 

34.5 

0.5 

32.11  +.01 

80.5 

0.6 

36.37    .00 

77.8  +0.1 

29.0 

20.66 

.07 

82.1 

9.9 

38.32 

.06 

33.9 

0.7 

32.14 

.04 

79.8 

0.8 

36.38  +.09 

77.8    0.0 

Aug.  8.0 

20.75 

.19 

79.9 

9.3 

38.38 

.08 

33.2 

0.8 

32.20 

.07 

79.0 

1.0 

36.42    .05 

77.7  -0.9 

18.0 

20.89 

.16 

77.5 

9.4 

38.48 

.11 

32.3 

1.0 

32.29 

.10 

77.9 

1.1 

36.48    .08 

77.5    0.3 

28.0 

21.06 

JSkl 

75.0 

9.5 

38.60 

.14 

31.3 

1.1 

32.40 

.13 

76.7 

1.3 

36.57    .11 

77.1    0.5 

Sept.  6.9 

21.31 

.96 

72.5 

9.5 

38.76 

.17 

30.1 

1.3 

32.56 

.17 

75.4 

1.4 

36.69    .14 

76.5    0.7 

16.9 

21.59 

.30 

70.0 

9.5 

38.94 

.90 

28.7 

1.4 

32.74 

.90 

73.9 

1.5 

36.84    .17 

75.7    0.9 

26.9 

21.92 

.35 

67.6 

9.4 

39.16 

.93 

27.3 

1.5 

32.95 

ja 

72.3 

1.7 

37.03    .90 

74.7    1.1 

Oct.     6.8 

22.28 

.30 

65.2 

9.3 

39.41 

.96 

25.7 

1.6 

33.20 

.90 

70.5 

1.8 

37.24    JO 

73.5    1.3 

16.8 

22.69 

.49 

63.0 

9.1 

39.69 

.99 

24.0 

1.7 

33.48 

.99 

68.8 

1.8 

37.49    .96 

72.1    IJS 

26.8 

23.13 

.45 

61.0 

1.9 

40.00 

.39 

22.2 

1.8 

33.79 

.39 

66.9 

1.9 

37.77    .99 

70.6    1.6 

Nov.    5.8 

23.60 

.48 

59.3 

1.6 

40.33 

.34 

20.4 

1.8 

34.13 

.34 

65.0 

1.8 

38.07    .31 

68.8    1.8 

15.7 

24.09 

.49 

57.8 

1.3 

40.69 

.36 

18.7 

1.7 

34.48 

.36 

63.2 

1.8 

38.40    .33 

67.0    1.9 

25.7 

24.58 

.50 

56.7 

0.9 

41.05 

.36 

17.0 

1.6 

34.85 

.37 

61.5 

1.6 

38.74    .34 

65.1     1.9 

Dec.    6.7 

25.08 

.49 

56.0 

0.5 

41.41 

.36 

15.4 

1.5 

35.22 

.37 

60.0 

1.5 

39.08    .34 

63.2    1.9 

15.7 

25.56 

.46 

55.7  -0.1 

41.76 

.34 

14.1 

1.3 

35.58 

.35 

58.6 

1.9 

39.42    .33 

61.4    1.8 

85.6 

26.00 

.49 

55.9  +0.4 

42.10 

.39 

12.9 

1.0 

35.92 

.33 

57.5 

1.0 

39.74    .31 

59.7    1.6 

35.0 

26.40  +.37 

56.5  +0.8 

42.40  +.96 

12.0  -0.7 

36.23  +.29 

56.7 

-0.7 

40.04  +.96   58.1  -1.5  1 
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APPARFJiT 

FOR  TU 

^ER  TRAfiSI 

mUlNQTOir. 
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*32  UraiE 

Majoris. 

yi  Leonis. 

'^  Draconis  (U.) 

p  Leonia. 

Mean 
Solar 
Date. 

Bight 
Asoension. 

Declination 
KorUu 

Bight 
Ascension. 

DecUnation 

Bight 
AjBc^aion. 

Declination 
Ninth, 

Bight 

Declinatioii 
KorOL 

h     m 

10    8 

65  43 

h     m 

10  12 

20  28 

h     m 

10  24 

O           t 

76  21 

h     m 

10  36 

o         / 

9  67 

Jan.    0.6 

48.49  +^1 

77.1  +0.8 

s 
58.10  +.31 

59.8  • 

-1.9 

8 

17.13fl.00 

46.8  +0.9 

8 

7.33 +.»^ 

3fiC5-i.7 

10.6 

48.99    .53 

78.2 

1.3 

58.39    M 

58.8 

0.9 

18.08    .80 

48.0    1.5 

7.69    Ji7 

34.9    1.5 

^.6 

49.48    .44 

79.7 

1.7 

58.65    .94 

58.0 

0.6 

18.91     .75 

49.7    9.0 

7.87    .83 

33.6    1.3 

30.6 

49.88    .34 

81.6 

9.1 

58.86    .19 

57.6  -«.3 

19.59    M 

51.9     9.4 

8.08    .19 

39.5    1.0 

Feb.    9.5 

50.17    .94 

83.9 

9.4 

59.03    .14 

57.4 

0.0 

20.10    .41 

54.5    9.7 

8.95    .14 

31.6    0.7 

19.5 

50.35    .19 

86.4 

9.6 

59.14    .06 

57.6  +0.3 

20.43    .93 

57.3    9.0 

8.36    .09 

31.1     0.4 

Mar.    1.5 

50.49  +.01 

89.1 

9.7 

59.20  +.03 

57.9 

0J» 

90.56 +U»4 

60.3    9.9 

8.43  +.05 

30.8  -0.9 

11.4 

50.38  -.09 

91.7 

9.6 

59.21  -.01 

58.5 

0.7 

90.51  -.14 

63.9    9.9 

8.46    .00 

30.8    0.0 

21.4 

50.24    .18 

94.3 

9.5 

59.18    .05 

59.2 

0.6 

90.98    .90 

66.1     9.7 

8.44 -.03 

30.9 +0J2 

31.4 

50.09    J16 

96.7 

9Ji 

59.11    .08 

60.0 

0.6 

}9.91     .44 

68.7    8.5 

8.39    .06 

31.9    0.4 

Apr.  10.4 

49.73    .98 

98.8 

1.9 

59.09    .10 

60.9 

0.9 

19.39    M 

71.0    9.1 

8.31     .99 

31.7    0.5 

90.3 

49.39    .96 

100.5 

1.5 

58.90    .19 

61.8 

0.6 

18.78    J» 

79.9    1.7 

8.91    .10 

39.3    0.6 

30.3 

49.01    .9a 

101.8 

IJO 

58.78    .19 

69.6 

0.8 

18.09    J71 

74.3    IJt 

8.10    .11 

39.8    0.6 

May  10.3 

48.63    .99 

109.6 

0.6 

58.66    .19 

63.3 

0.7 

17.36    .74 

75.2    a.16 

7.99    .11 

33.4     0.C 

90.3 

48.23    .98 

102.9  +0.1 

58.53    .19 

64.0 

0.6 

16.61     .74 

75.6+0.1 

7.88    .11 

34.0     0.6 

30  J2 

47.86    .96 

102.7  -0.4 

58.49    .11 

64.5 

0.4 

15.88    .79 

75.4  -0.6 

7.77    .10 

34.6    0.6 

June   9.9 

47.51    .99 

102.1 

0.9 

58.3J     .00 

64.9 

0.9 

15.18     .67 

74.7    1.0 

7.67    .09 

35.1     0.5 

19.9 

47.91    .98 

101.0 

1.9 

58.23    .06 

65.1  +0.9 

14.54    .60 

73.4    1.6 

7.59    .06 

35.6    0.5 

99.1 

46.95    JO 

99.5 

1.7 

58.16    .06 

65w9 

0.9 

13.98    .61 

71.7     1.9 

7.59,  .06 

36.1    0,4 

July    9.1 

46.76    .17 

97.5 

9.1 

58.19   ^ 

65.1 

-0.1 

13.51     .49 

69.5    &4 

7.46    .04 

36.5    0.3 

19.1 

46.69    .10 

95.2 

9.4 

58.10  ^M 

64.9 

0.9 

13.15    .90 

67.0    9.7 

7.43  -.00 

36.7    US 

29.1 

46.55 -.03 

92.7 

9.7 

58.10  +.01 

64.5 

0.5 

12.90    .10 

64.1     3U» 

7.49    .00 

36.9  +0.1 

Aug.   8.0 

46.55 +.03 

89.8 

9.9 

58.19    .04 

63.9 

0.6 

12.77  -.06 

61.0     3.9 

7.43  +.09 

36.9  -0.1 

18.0 

46.69    .11 

86.8 

3.1 

58.18    .07 

63.9 

0.6 

12.77  +.06 

57.6     3.4 

7.47    .06 

36.8    0.9 

98.0 

46.76    .16 

83.7 

3.9 

58.27    .10 

69.3 

1.0 

12.90    .19 

54.2    3.5 

7.54    .06 

36.5    0.4 

Sept.  7.0 

46.97    .95 

80.5 

3.9 

58.38    .19 

61.3 

1.9 

13.16    .93 

50.6    3.5 

7.63    .11 

36.0     0.6 

16.9 

47.26    .99 

77.3 

3ja 

58.53    .16 

60.0 

1.9 

13.55    .46 

47.1     3.5 

7.76    .14 

35.3    0.6 

96.9 

47.62    .40 

74.1 

3.1 

58.71    .90 

58.6 

1.5 

14.07    .56 

43.7    3.4 

7.99    .18 

34.4     1.0 

Oct.    6.9 

48.06    .46 

71.1 

9.9 

58.99    .93 

57.0 

1.7 

14.72    .70 

40.3    ZJt 

8.11    .91 

33.3     1.9 

16.8 

48.55    .53 

68.3 

9.7 

59.17    .97 

55.2 

1.6 

15.48    .69 

37.3    9.0 

8.34    .94 

31.9     1.5 

96.8 

40.11    .50 

65.7 

9.4 

59.45    .90 

53.4 

1.9 

16.35    .98 

34.5    9.6 

8.60    JK 

30.4    1.7 

Nor.   5.8 

49.73    .63 

63.4 

9.1 

59.76    .9» 

51.4 

1.9 

17.39  1.00 

32.1    9Ji 

8.89    .90 

98.6     1.8 

15.8 

50.38    .67 

61.5 

1.7 

60.10    .34 

49.5 

9.0 

18.36  1.07 

30.1    1.7 

9.91     .99 

96.7     1.9 

95.7 

51.06    .60 

60.1 

1.9 

60.45    .95 

47.5 

1.9 

19.46  1.11 

28.6    1.9 

9.54    .34 

94.8    9.0 

Dee.    5.7 

51.76    .60 

59.1 

0.7 

60.80    .96 

45.7 

1.8 

20.58  1.19 

27.7  -0.6 

9.88    .34 

99.7    9.0 

■ 

15.7 

52.44    .67 

58.7  -O.l 

61.16     .95 

43.9 

1.6 

21.70  1.10 

27.3    0.0 

10.99    .94 

90.7     1.9 

25.7 

53.10    .63 

58.8  +0.4 

61.50    .33 

49.4 

1.4 

22.78  1.04 

27.6  +0.5 

10.55    .99 

18.9    1.8 

35.6 

53.71  +.58 

59.5  +0.9 

61 .89 +.90 

41.2. 

-1.1 

23.79  +.96 

28.4  +1.1 

10.86  +J» 

17.1  -1.6 

FIXED  STARS,  1873. 
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FOR  Til 

WASHINGT 

V 

• 

Argus. 

I  Leonis. 

a  Urs89  Majoris. 

6  Leonis. 

MMn 
8olar 
Date. 

Bight 
Aaeenaioii. 

Beelinatioii 
South, 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

h     m 

10  40 

0           / 

59    0 

h     m 

10  42 

o         / 

11  12 

h     m 

10  55 

62  25 

h     m 

11     7 

o 

21 

12 

ian.     0.7 

8 

8.54  +.44 

38.0  +9.9 

8 

34.64  +.39 

62.5  -1.7 

8 

53.02  +.59 

59.0 

0.0 

s 
20.93  +.34 

68'.0 

-1.5 

10.6 

8.95 

.38 

41.1     3.3 

34.95    .98 

60.9    1.5 

53.58    .53 

59.3  +0.6 

21.26    .31 

66.7 

1.9 

30.6 

9.30 

.31 

44.5     3.5 

35.21    .95 

59.5    1.9 

54.09    .47 

60.2 

1.1 

21.55    .98 

65.6 

0.9 

90.6 

9.58 

.94 

48.1     3.7 

35.44    .90 

58.5    0.9 

54.53    .39 

61.6 

1.6 

21.81    .94 

64.9 

0.5 

Feb.    9.6 

9.78 

.16 

51.8     3.7 

35.62    .16 

57.7    0.6 

54.88    .31 

63.4 

9.0 

22.03    .19 

64.6 

-0.1 

19.5 

9.90 

.08 

55.6     3.7 

35.76    .11 

57.2    .04 

55.14    .91 

65.7 

9.3 

22.19    .14 

64.7 

+0.9 

Mar.    1.5 

9.94  +.01 

59.3    3.6 

35.84    .06 

56.9  -0.1 

55.30    .11 

68.1 

9.5 

22.31     .09 

65.0 

0.5 

11.5 

9.91- 

-.06 

62.8    3.4 

35.88  +.09 

56.9  +0.1 

55.36  +.09 

70.7 

9.6 

22.38  +.04 

65.6 

0.7 

21.5 

9.82 

.19 

66.1    3.1 

35.88  -.09 

57.2    0.3 

55.34  -.07 

73.4 

9.6 

22.40    .00 

66.4 

0.9 

31.4 

9.67 

.18 

69.1    9.8 

35.84    .05 

57.6    0.5 

55.23    .14 

75.9 

9.5 

22.39  -.03 

67.3 

1.0 

Apr.  10.4 

9.46 

.33 

71.7     9.5 

35.78    .08 

58.1    0.6 

55.05    .91 

78.3 

9.3 

22.34    .06 

68.4 

1.1 

S0.4 

9.21 

.96 

74.0    9.0 

35.69    .09 

58.7    0.6 

54.81    .96 

80.4 

1.9 

22.26    .08 

69.4 

1.1 

30.3 

8.94 

.90 

75.8     1.6 

35.59    .10 

59.4    0.7 

54.53    .30 

82.2 

1.6 

22.17    .10 

70.5 

1.0 

May  10.3 

8.64 

.31 

77.2    1.1 

35.48    .11 

60.0    0.6 

54.22    .33 

83.6 

1.1 

22.06    .11 

71.5 

0.9 

20.3 

8.32 

.39 

78.1    0.6 

35.37    .11 

60.7    0.6 

53.89    .33 

84.5 

0.7 

21.95    .11 

72.3 

0.8 

30.3 

7.99 

.39 

78.4  +0.1 

35.26    .10 

61.3    0.6 

53.56    .33 

84.9 

+0.9 

21.84    .11 

73.1 

0.7 

June    9.2 

7.68 

.31 

78.3  -0.4 

35.16    .09 

61.8     0.5 

53.24    .31 

84.9- 

-0.3 

21.73    .11 

r3.7 

0.5 

19.2 

7.37 

.30 

77.7    0.9 

35.07    .08 

62.3    0.4 

52.94     .99 

84.3 

0.8 

21.63    .10 

74.1 

0.3 

29.2 

7.07 

.98 

76.6    1.3 

35.00    .07 

62.7    0.4 

52.66    .35 

83.3 

1.9 

21.53    .09 

74.3  +0.1 

July    9.2 

6.81 

.95 

75.0     1.7 

34.93    .05 

63.1     0.3 

52.43    .91 

81.9 

1.6 

21.45    .07 

74.3  -O.l 

19.1 

6.57 

.91 

73.1    9.1 

34.89    .03 

63.3  +0.1 

52.24      ;17 

80.0 

9.0 

21.39    .05 

74.1 

0.3 

29.1 

6.38 

.17 

70.9    9.4 

34.87  -.01 

63.3    0.0 

52.09    .19 

77.8 

9.4 

21.34    .04 

73.8 

0.5 

Aug.    8.1 

6.24 

.11 

68.3    9.6 

34.87  +.01 

63.3  -0.1 

52.00    .06 

75.3 

2.7 

21.32 -.01 

73.2 

0.7 

18.0 

.6.16  - 

-.05 

65.6    9.8 

34.89    .04 

63.1    0.3 

51.96 -.01 

72.5 

2.9 

21.32 +.01 

72.4 

0.9 

28.0 

6.13  +.01 

62.7    9.8 

34.94    .06 

62.7    0.5 

51.99  +.06 

69.4 

3.1 

21.35    .04 

71.4 

1.1 

Sept.   7.0 

6.18 

.06 

59.9    9.7 

35.02    .09 

62.1    0.7 

52.08    .19 

66.2 

3.9 

21.40    .07 

70.2 

1.3 

17.0 

6.30 

.16 

57.3    9.6 

35.13    .13 

61.3    0.9 

52.23    .19 

62.9 

3.3 

21.49    .10 

68.8 

1.5 

26.9 

6.49 

.93 

54.8    9.3 

35.27    .16 

60.3    1.1 

52.45    .96 

59.6 

3.3 

21.61    .14 

67.2 

1.7 

Oct.     6.9 

6.76 

.30 

52.7    1.9 

35.45    .90 

59.1     1.3 

52.74    .32 

56.2 

3.3 

21.77    .18 

65.4 

1.9 

16.9 

7.10 

.37 

51.0    1.4 

.35.66    .93 

57.6^    1.5 

53.10    .39 

53.0 

3.3 

21.98    .92 

63.4 

9.0 

26.9 

7.50 

.49 

49.9    0.9 

35.91    .97 

56.0    1.7 

53.52    .45 

49.9 

9.9 

22.21    .96 

61.3 

9.3 

Nov.    6.8 

7.95 

.47 

49.3  -0.3 

36.20    .30 

54.2    1.9 

54.01     .51 

47.1 

9.7 

22.49    .99 

59.1 

9.9 

15.8 

8.44 

.50 

49.3  -H>.3 

36.50    .39 

52.2    9.0 

>54.55    .56 

44.6 

2.3 

22.80    .39 

56.8 

9.3 

25.8 

8.96 

.59 

50.0    1.0 

36.83    .34 

50.2    9.1 

55.13    .59 

42.4 

1.9 

23.13    .34 

54.5 

9.9 

Dec.    5.7 

9.48 

.58 

51.3    1.6 

37.18    .34 

48.1     9.0 

55.74    .61 

40.8 

1.4 

23.48    .36 

52.4 

9.1 

15.7 

10.00 

.50 

53.1     9.9 

37.52    .34 

46.1     9.0 

56.36    .69 

39.6 

0.9 

2*3^     .36 

50.3 

1.9 

25.7 

10.49 

.47 

55.6    9.6 

37.86    .33 

44.1     1.8 

56.97    .60 

39.0  -<1.3 

24.20    .35 

48.5 

1.7 

35.7 

10.94  +.49 

58.4  +3.0 

38.18 +.31 

42.4  -1.6 

57.56  +.57 

38.9  -Mi.9 

24JV5  +.33 

46.9 

-1.4 

1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Crateris. 

r  Leonifl. 

*X  Draconis. 

• 

V  Leonia. 

Mean 
Solar 
Date. 

Right 
AnoensioiL 

Declination 
South. 

Bight 
AsoMiaion. 

Declination 
North. 

Sight 
Aaoension. 

Declination 
AbrtA. 

Sight 
Aacenaion. 

Declination 
SouOu 

h     m 

11  12 

o          / 

14    5 

h     m 

11  21 

O            1 

3  33 

h     m 

11  23 

o 

70 

1 

h     m 

11  30 

O            1 

0    7 

Jan.     0.7 

8 

59.17  +.33 

19.4  +9.4 

8 

23.98  +.J3 

23'.'6  -2.0 

8 

51.27 +.77 

40.4  -0.1 

8 

26.36  +.33 

16.6  +9.9 

10.7 

59.48    .99 

21.8     9.4 

24.29    .30 

21.6     1.9 

52.03 

.72 

40.6 

+0.5 

26.67    .30 

18.7    sio 

20.6 

59.76    .96 

24.2    9.4 

24.58    .27 

19.8    1.7 

52.72 

.65 

41.5 

1.1 

26.96    .37 

20.6    1.9 

30.6 

60.00    .S3 

26.5    9.3 

24.83    .23 

18.2     1.5 

53.33 

.56 

42.9 

1.7 

27.22    .94 

22.4     1.6 

Feb.    9.6 

60.20    .17 

28.7    2.1 

25.04     .19 

16.9     1.2 

53.84 

.45 

44.8 

3.1 

27.44    .19 

23.9     M 

19.6 

60.35    .13 

30.7    1.9 

25.20    .14 

15.8    0.9 

54.24 

.33 

47.1 

2.5 

27.61    .15 

25.2    1.1 

Mar.    1.5 

60.46    .09 

32.6    1.7 

25.33    .10 

15.1     0.6 

54.51 

.21 

49.7 

9.7 

27.74    .11 

26.2    0.9 

11.5 

60.52  +.04 

34.1     1.4 

25.40    .06 

14.6    0.4 

54.65  +.06 

52.5 

2.8 

27.82    .07 

26.9    0.6 

21.5 

60.54    .00 

35.4     1.9 

25.44  +.02 

14.3  -0.9 

54.67- 

-.04 

55.4 

2.9 

27.87  +.03 

27.4    0.4 

31.5 

60.53  -.03 

36.5    0.9 

25.44  -.08 

14.3  +0.1 

54.57 

.15 

58.2 

2.8 

27.88  -.01 

27.6  -Hl.i 

Apr.  10.4 

60.49    .05 

37.3    0.7 

25.41     .04 

14.5    0.9 

54.37 

.25 

60.9 

2.5 

27.85    .08 

27.7    0,0 

20.4 

60.42    .07 

37.8    0.4 

25.36    .06 

14.8    0.3 

54.07 

.33 

63.3 

2.2 

27.81    .Ofi 

27.6  -0.9 

30.4 

60.34    .09 

38.1  +0.9 

25.28    .06 

15.2    0.5 

53.70 

.40 

65.4 

1.6 

27.74    .07 

27.3    0.3 

May  10.3 

60.24    .10 

38.3    0.0 

25.20    .09 

15.7    0.5 

53.28 

.44 

67.0 

1.4 

27.66    .08 

26.9    0.4 

20.3 

60.14    .11 

38.2  -0.9 

25.10    .10 

16.2    0.6 

52.82 

.47 

68.2 

0.9 

27.57    .09 

26.5    0.5 

30.3 

60.03    .11 

37.8    0.4 

25.00    .10 

16.8    0.6 

52.34 

.46 

68.8  +0.4 

27.48    .10 

25.9    0.6 

June    9.3 

59.92    .10 

37.4    0.6 

24.91     .09 

17.4     0.6 

51.86 

.47 

69.0  -0.1 

27.38    .09 

25.3    0.6 

19.2 

59.82    .10 

36.7    0.7 

24.81     .09 

18.0     0.6 

51.39 

.45 

68.6 

0.6 

27.29    .09 

24.7    0.6 

29.2 

59.73    .09 

35.9    0.9 

24.73    .06 

18.6     0.6 

50.95 

.42 

67.7 

1.1 

27.20    .09 

24.1    0.6 

July    9.2 

59.64    .06 

35.0    1.0 

24.65    .07 

19.2    0.5 

50.55 

.36 

66.3 

1.6 

27.12    .06 

23.5    0.6 

19.2 

59.56    .07 

34.0     1.0 

24.58    .06 

19.7    0.4 

50.19 

.39 

64.4 

8.1 

27.04    .07 

22.9    0.6 

29.1 

59.51    .05 

32.9    1.1 

24.53    .04 

20.1     0.3 

49.90 

.26 

62.1 

9.5 

26.98    .05 

22.4    0.5 

Aug.   8.1 

59.47    .03 

31.8    1.1 

24.49  -.03 

20.4    0.9 

49.67 

.19 

59.5 

2.8 

26.94    .03 

21.9    0.4 

18.1 

59.45  -.01 

30.7    1.0 

24.48    .00 

20.5  +0.1 

49.52 

.12 

56.5 

3.1 

26.92  -.01 

21.5    0.3 

28.0 

59.45  +.03 

29.7    0.9 

24.49  +.08 

20.6  -0.1 

49.44  - 

-.03 

53.3 

3.3 

26.91  +.01 

21.3  -0.1 

Sept.  7.0 

59.49    .06 

28.8    0.8 

24.52    .05 

20.4    0.3 

49.45  +.05 

49.9 

3.5 

26.94    .04 

21.3  +0.1 

17.0 

59.57    .09 

28.1     0.6 

24.59    .09 

20.0    0.5 

49.54 

.14 

46.3 

3.6 

27.00    .08 

21.4    0.3 

27.0 

59.67    .13 

27.7  -0.3 

24.69    .12 

19.4    0.7 

49.74 

.34 

42.<> 

3.6 

27.09    .11 

21.8    0.5 

Oct.     6.0 

59.82    .17 

27.5    0.0 

24.83    .16 

lrf.5    1.0 

50.02 

.33 

39.0 

3.6 

27.22    .16 

22.5    0.8 

16.9 

60.01    .91 

27.7  +0.4 

25.01    .90 

17.4     1.3 

50.40 

.43 

35.5 

3.5 

27.39    .19 

23.4     1.1 

26.9 

60.24    .94 

28.2    0.7 

25.23    .93 

16.0    1.5 

50.87 

.59 

32.1 

3.3 

27.60    .93 

24.6     1.3 

Nov.    5.8 

60.50    .9B 

29.1     1.1 

25.48    .27 

14.4    1.7 

51.44 

.60 

28.9 

3.0 

27.85    .96 

26.1     1.6 

15.8 

60.80    .31 

30.3    1.4 

25.77    .30 

12.6    1.9 

52.08 

.67 

26.1 

2.6 

28.13    .39 

27.8    1.8 1 

25.8 

61.12    .33 

31.9    1.7 

26.08    .39 

10.6    9.1 

52.78 

.73 

23.7 

2.1 

28.44    .33 

29.7    2.0 1 

Dec.    5.8 

61.4^    .34 

33.8    9.0 

26.41    .34 

8.5    9.1 

53.54 

.77 

21.8 

1.6 

28.77    .33 

31.8    8.1 

15.7 

61.80    .34 

35.9    9.9 

26.75    .34 

6.3     9.9 

54.33 

.79 

20.4 

1.1 

29.10    .34 

34.0    3.9 

25.7 

62.14    .33 

38.2    9.4 

27.09    .33 

4.1      9.1 

55.12 

.76 

19.7 

-0.5 

29.44    .33 

36.2    9.9 

35.7 

62.46  +.31 

40.6  +9.4 

27.42  +.32 

2.0  -2.0 

55.89  +.76 

19.5 

fO.I 

29.77  +.32 

38.3  +9.1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 

p  Leonis. 

y  Vnm  . 

Hajoris. 

0  Virginis. 

*4  Draconis  (H.) 

Mean 
Rolar 
Bate. 

Sight 
Aao^slon. 

DeeUnatlon 

Bight 
Aaoendon. 

DeoUnation 
North, 

Right 
Afloenoion. 

Declination 
North. 

Right 
AaconRlon. 

Declination 
North. 

h     m 

11  42 

O            / 

15  16 

h     m 

11  47 

54  23 

h     m 

11  58 

0           ' 

9  25 

h 

12 

m 

6 

O            1 

78  18 

Jan.     0.7 

34.38  +.34 

55.3  -1.9 

8 

8.48  +.50 

It 

51.9  -0.9 

43.83  +.34 

80.0  -9.0 

B 

15.034-1.94 

63.3  -a.4 

10.7 

34.73    .39 

56.6    1.6 

8.97    .48 

51.3 

-0.3 

44.15    .39 

78.1     1.8 

16.35 

1.90 

63.2  +0.9 

ao.7 

35.03    .09 

53.1     1.3 

9.44    .44 

51.3  +0.3 

44.46    .99 

76.4     1.6 

17.43 

1.19 

63.7    0.8 

30.6 

35.30    ja5 

51.0    0.9 

9.85    .39 

51.9 

0.8 

44.74    .96 

75.0     1.3 

18.49 

1.00 

64.9    1.4 

Feb.    9.6 

35.53    .91 

50.3    0.6 

10.31     .33 

5:^.0 

1.3 

44.98    .99 

73.8    1.0 

19.43 

.86 

66.6    9.6 

19.6 

35.73    .17 

49.8  -0.3 

10.51     .96 

54.6 

1.7 

45.18    .18 

73.0    0.6 

30.31 

.68 

68.8    9.4 

liar.    1.6 

35.87    .19 

49.7    0.0 

10.73     .18 

56.5 

9.1 

45.34    .14 

73.6  -0.3 

30.80 

.49 

71.4    8.7 

11.5 

35.98    .08 

49.9  +0.3 

10.87    .11 

58.7 

9.3 

45.46    .10 

73.4    0.0 

31.19 

.99 

74.3    9.9 

31.5 

36.03  +.04 

50.3    0.5 

10.94  +.04 

61.3 

9.5 

45.53    .06 

73.5  +0.9 

31.37 +.06 

77.3     3.0 

31.5 

36.05    .00 

51.0    0.7 

10.95  -.oa 

63.7 

9.5 

45.57  +.09 

73.8    0.4 

31.35 

-.19 

80.3     3.0 

Apr.  10.4 

36.04  -.03 

51.8    0.8 

10.89    .00 

66.1 

9.4 

45.57  -.01 

73.3    0.6 

31.13 

.30 

83.3     9.8 

30.4 

36.00    .05 

53.7    0.9 

10.78    .14 

68.5 

9.9 

45.55    .04 

73.9    0.7 

30.74 

.47 

86.0     9.6 

30.4 

35.93    .07 

53.6    0.9 

10.63    .17 

70.6 

9.0 

45.50    .06 

74.7    0.8 

30.30 

.61 

88.4     9.2 

May  10.4 

35.85    .09 

54.6    0.9 

10.43    .90 

73.4 

1.7 

45.44    .07 

75.4    0.8 

19.53 

.79 

90.5     1.8 

30.3 

35.76    .10 

55.5    0.9 

10.31     .99 

73.9 

1.3 

45.36    .08 

76.3    0.8 

18.75 

.81 

93.0    1.3 

30.3 

35.66    .10 

56.3    0.6 

9.98    .93 

75.0 

0.9 

45.37    .00 

77.0    0.7 

17.91 

.86 

93.1     0.8 

June   9.3 

35.56    .10 

57.0    0.6 

9.74    .94 

75.6  40.4 1 

45.18    .10 

77.7    0.7 

17.03 

.89 

93.6  +0.9 

19.3 

35.46    .10 

57.6    0.5 

9.51    .93 

75.8 

0.0 

45.08    .10 

78.3    0.6 

16.13 

.89 

93.6  -0.3 

39.3 

35.36    .00 

58.0    0.4 

9.38    .99 

75.6  -0.5 1 

44.99    .09 

78.9    0.5 

15.33 

.87 

93.0    0.9 

July    9.3 

35.37    .00 

68.3  +0.9 

9.07    .90 

74.9 

0.9 

44.89    .00 

79.3    0.4 

14.38 

.89 

91.9    1.4 

19.3 

35.19    .07 

58.5    0.0 

8.87    .18 

73.7 

1.3 

44.81     .08 

79.7    0.9 

13.58 

.76 

90.3     1.9 

39.1 

35.13    .06 

58.4  -0.1 

8.71    .15 

73.3 

1.7 

44.73    .07 

79.8  +0.1 

12.87 

.67 

88.1    9.3 

Aug.   8.1 

35.07    .04 

58.3    0.3 

8.57-   .19 

70.3 

9.1 

44.67    .06 

79.9    0.0 

12.24 

^7 

85.6    9.7 

18.1 

35.03  -.OS 

57.7    0.5 

8.47    .06 

68.0 

9.4 

44.63    .04 

79.7  -0.9 

11.73 

.45 

83.7    3.1 

38.1 

35.03    .00 

57.1    0.8 

8.41  -.03 

65.4 

9.7 

44.60  -.01 

79.4    0.4 

11.33 

.39 

79.4    3.4 

Sept.  7.0 

35.04  +.03 

56.3    1.0 

8.40  +.01 

63.5 

3.0 

44.60  +.09 

78.9    0.6 

11.08 

.18 

75.9    3.6 

17.0 

35.09    .07 

55.1     1.9 

8.44    .07 

59.4 

3.1 

44.63    .05 

78.1     0.9 

10.97  • 

-.03 

73.2    3.8 

37.0 

35.17    .10 

53.8     1.4 

8.53    .19 

56.3 

3.3 

44.69    .08 

77.1     1.1 

11.01 +.13 

68.4    3.9 

Oct.     7.0 

35.39    .14 

53.3    1.7 

8.68    .18 

53.9 

3.4 

44.80    .19 

75.9    1.3 

11.33 

.99 

64.5    3.9 

16.9 

35.45    .18 

50.5    1.9 

8.90    .94 

49.5 

3.4 

44.94    .16 

74.5     1.6 

11.59 

.45 

60.6     3.8 

36.9 

35.65    .99 

48.5    9.0 

9.17    .30 

46.1 

3.3 

45.13    .20 

73.8    1.8 

13.13 

.69 

56.9    3.6 

Nov.    5.9 

35.89    .96 

46.4    9.9 

9.50    .36 

43.9 

3.1 

45.35    .94 

70.9    9.0 

12.83 

.77 

53.4     3.3 

15.8 

36.16    .99 

44.1     9.3 

9.89    .41 

39.9 

9.9 

45.6  L     .98 

68.8    9.1 

13.66 

.91 

50.2    3.0 

35.H 

36.47    .39 

41.8     9.3 

10.32    .45 

37.1 

9.6 

55.91    .31 

66.7    9.9 

14.64 

1.04 

47.4     2.6 

E>ee.    5.8 

36.80    .34 

39.5    9.3 

10.79    .49 

34.7 

9.9 

46.33    .33 

64.4    9.3 

15.73 

1.13 

45.1     9.0 

15.8 

37.15    .85 

37.3    9.9 

11.39    .50 

32.7 

1.7 

46.57    .34 

63.1     9.9 

16.91 

l.S» 

43.3    1.5 

35.7 

37.50    .35 

35.3    9.0 

11.80    .51 

31.3 

1.9 

46.91     34 

59.9    9.1 

18.13 

1.93 

43.1     0.9 

85.7 

37.84  +.84 

33.3  -1.8 

13.31  +.60 

30.3  -0.7 1 

47.35  +.33 

57.8  -«.0 

19.37+1.99] 

41.0  -0.9 
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APPi\RENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*/3ChamiBloonti 

8. 

17  Virginia. 

a 

^  Crucis. 

P  Corvi. 

Mean 
Solar 
Date. 

Bight 
AsoenBion. 

DecUnation 
South, 

Bight 
Asccnnion. 

Declination 
Korth. 

Bight 
Aaoenaion. 

Declination 
Sauih. 

Bight 
Aacenalon. 

Declinatioii 
South. 

h     m 

12  10 

78  36 

h     m 

12  13 

O           f 

0    2 

h     m 

12  19 

02  23 

h     m 

12  27 

O           / 

22  41 

Jan.     0.7 

8 

54.5841.18 

It 
1.1  +1.6 

B 

23.84  +.34 

25.6  H2.9 

8 

31.33  +.58 

15.4  +1.8 

8 

42,24  +.30 

25.G+3.9 

10.7 

65.74 

1.11 

2.9 

9.1 

24.17    .39 

23.4     9.1 

31.90 

.55 

17.4 

9.3 

42.58    .34 

27.9     3.3 

30.7 

56.81 

1.01 

5.3 

9.6 

24.48    .30 

21.4     1.9 

32.43 

.50 

19.9 

9.7 

42.91    .3Q 

30.3     3.4 

30.G 

57.76 

.88 

8.2 

3.1 

24.76    .97 

19.6     1.7 

32.91 

.45 

22.8 

3.0 

43.22    .99 

32.7    3.4 

Feb.    9.6 

58.58 

.74 

11.5 

3.4 

25.01    .93 

18.0    1.4 

33.32 

.38 

26.0 

3.3 

43.49    .35 

35.1     9.4 

19.6 

59.2.1 

.58 

15.0 

3.6 

25.22    .19 

16.7    1.9 

33.67 

.31 

29.4 

3.5 

43.72    .21 

37.4     3.3 

Molt.    1.6 

59.73 

.41 

18.7 

3.8 

25.39    .15 

15.7    0.9 

.33.94 

.94 

33.0 

3.6 

43.91    .17 

39.7    9.1 

11.5 

60.06 

.94 

22.6 

X9 

25.52    .11 

14.9     0.6 

34.14 

.16 

36.6 

3.6 

44.05    .IJ 

41.7     1.9 

21.5 

60.22  +.07 

26.5 

3.8 

25.61    .07 

14.4     0.4 

34.27 

.09 

40.1 

3.5 

44.16    .09 

43.5     1.7 

31.5 

60.21 

-.09 

30.3 

3.7 

25.66    .03 

14.2  -6.1 

34.32  +.09 

43.6 

3.4 

44.22    .05 

45.1     1.5 

Apr.  10.4 

60.04 

.94 

34.0 

3.6 

25.68  +.01 

14.1  +0.1 

34.31  - 

-.04 

46.8 

3.1 

44.26  +.09 

46.6     1.3 

20.4 

59.72 

.39 

37.4 

3.3 

25.67  -.09 

14.3    0.9 

34.23 

.10 

49.9 

9.9 

44.26  -.01 

47.7    1.0 

30.4 

59.26 

.53 

40.6 

3.0 

25.64    .04 

14.6    0.3 

34.10 

.16 

52.6 

9.6 

44.24    .03 

4d.6     0.8 

May  10.4 

58.68 

.64 

43.5 

9.6 

25.59    .06 

15.0    0.4 

33.91 

.91 

55.0 

9.9 

44.19    .06 

49.3     0.0 

20.3 

57.98 

.74 

45.9 

9.2 

25.52    .07 

15.5    0.5 

33.69 

.95 

57.1 

1.8 

44.13    .07 

49.8     0.3 

30.3 

57.19 

.63 

47.9 

1.7 

25.44    .06 

16.0    0.6 

33.42 

.98 

58.7 

1.4 

44.04    .09 

50.0  +0.1 

Jfine   0.3 

56.32 

.89 

49.4 

1.9 

25.36    .09 

16.6    0.6 

33.12 

.31 

59.8 

0.9 

43.95    .10 

50.0  -0,1 

10.3 

55.40 

.94 

50.4 

0.7 

25.27    .09 

17.2    0.6 

32.80 

.33 

60.5  +0.4 

43.85    .11 

49.8     0.3 

29.2 

54.44 

.96 

50.8  +0.1 

25.17    .09 

17.8     6.6 

32.46 

.34 

60.7 

-0.1 

43.74    .11 

49.4     0.5 

July    0.2 

53.48 

.95 

50.7  -0.4 

25.08    .09 

18.4    0.6 

32.12 

.34 

60.3 

0.5 

43.62    .11 

4a7     0.7 

19.2 

59.55 

.91 

50.0 

0.9 

24.99    .09 

18.9    0.5 

31.78 

.33 

59.6 

1.0 

43.51    .11 

47.9     0.9 

29.1 

51.66 

.85 

48.8 

1.4 

24.91    .08 

19.4    0.4 

31.46 

.31 

58.3 

1.5 

43.40    .10 

47.0     1.0 

Aug.   8.1 

50.85 

.75 

47.1 

1.9 

24.83    .06 

19.8    0.3 

31.16 

.98 

56.6 

1.9 

43.30    .09 

45.9     1.1 

18.1 

50.16 

.63 

45.0 

9.3 

24.78    .05 

20.1     0.9 

30.90 

.33 

54.6 

9.9 

43.21    .08 

44.8     IJ9 

28.1 

49.60 

.48 

42.5 

9.6 

24.74  -.03 

20.3  +0.1 

30.70 

.17 

52.3 

9.4 

43.15    .05 

43.6    1.8 

Sept.  7.0 

49.20 

.30 

39.7 

9.8 

24.72    .00 

20.3  -0.1 

30.56 

.10 

49.7 

9.6 

43.11  -.09 

40.5    1.1 

17.0 

48.99 

-.11 

,16.8 

3.0 

24.74  +.03 

20.1    0.3 

30.49  - 

-.03 

47.1 

9.6 

43.10  +.01 

41.4     1.0 

27.0 

48.98  +.09 

33.8 

3.0 

24.79    .07 

19.6    0.5 

30.51  +.06| 

44.4 

9.6 

43.14    .05 

40.5    0.8 

Oct.    7.0 

49.18 

.30 

30.9 

9.8 

24.88    .11 

19.0    0.8 

30.61 

.15 

41.9 

9.5 

43.21    .10 

39.8    0.0 

16.9 

49.58 

.50 

28.1 

9.6 

25.00    .15 

18.0    i.i 

30.81 

.94 

39.5 

9.9 

43.33    .14 

39.4  HI.3 

26.9 

50.19 

.70 

25.7 

3.3 

25.18    .19 

16.9    1.3 

31.09 

.33 

37.5 

1.8 

43.50    .19 

39.2    0.0 

Nov.   5.9 

50.97 

.87 

23.6 

1.8 

25.39    .93 

15.4    1.6 

31.46 

.41 

35.9 

1.4 

43.72    .94^  39.4  +0.4 ' 

15.8 

51.93 

1.01 

22.1 

1.3 

25.64    .97 

13.7    1.8 

31.91 

.48 

34.7 

0.9 

43.98    JS3'  40.0    0.8: 

25.8 

53.00 

1.19 

21.0 

0.7 

25.93    .30 

11.8     9.0 

32.42 

.53 

34.1  -0.3 

44.28    .31    41.0    1.9- 

Dec.   5.8 

54.17 

1.90 

20.6  -0.1 

26.24    .39 

9.7    9.1 

32.98 

.57 

34.1 

fO.3 

44.60    .34    42.4    1.5 

15.8 

55.40 

1.93 

20.9+041 

26.57    .34 

7.5    9.9 

33.57 

.59 

34.7 

0.0 

44.95    .35 

44.0     1.8  1 

25.7 

56.64 

1.29 

21.8 

1.9 

26.91    .34 

5.3    9.9 

34.16 

.59 

35.9 

1.5 

45.31     .36    46.0    8.1 

35.7 

57.84+1.17 

!  2;i.3 

+1.8 

27.25  +.33 

3.1  -9.1 

34.75  +.57 

37.7  +3.0 

45.67 +.35   48.2+3.3 

FIXGD  STARS^  1873. 


299 


APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTGN. 

• 

*K  DraconiB. 

*32  Camelop.  (foil.) 

12  Can.  Venaticorum. 

0  Virginis. 

Moan 
Hdiasr 
Bate. 

lUght 
AfloenaioiL 

DecUnation 
North, 

Bight 
Anconaion. 

Declinatian 
North. 

Right 
AsceninoiL 

Deolination 
North. 

Bight 
A8cen8ion. 

Declination 
Smith. 

h     m 

12  28 

70  28 

h     m 

12  48 

o 

84 

1 
5 

h     m 

12  50 

38  59 

h     m 

13    3 

O            / 

4  51 

Jan.     0.8 

a 
3.32  +.79 

62.7 

-1.0 

8 

15.0549.96 

54.6  -0.9 

8 

4.38  +.40 

68.0 

-1.9 

8 

21 .55 +.34 

32'l  +9.9 

10.7 

4.10     .77 

62.1 

-0.S 

17.34  9.97 

54.0  -0.9 

4.78    .39 

66.4 

1.4 

21.88    .at 

34.2    9.1 

20.7 

4.86    .74 

62.1  +0.3 

19.60  9.91 

54.1  +0.4 

5.17    .38 

65.2 

0.9 

22.21    .3^ 

36.3    2.0 

30.7 

5.57    .67 

62.8 

0.9 

21.76  9.06 

54.8 

1.0 

5.54    .35 

64.6  -0.3 

22.52    .99 

38.3    1.9 

Feb.    9.6 

6.21     .59 

64.0 

1.5 

23.73  1.84 

56.2 

1.6 

5.87    .31 

64.5  +0.9 

22.80    .97 

40.0    1.7 

19.6 

6.75    .49 

65.8 

9.0 

25.45  1.56 

58.1 

9.1 

6.17    .97 

65.0 

0.7 

23.05    .93 

41.6    1.4 

Mar.    1.6 

7.19    .38 

68.1 

9.4 

26.85  1.93 

60.4 

9.5 

6.41     .99 

65.9 

1.1 

23.26    .19 

42.9    1.9 

11.6 

7.51     .95 

70.7 

9.7 

27.90    .85 

63.2 

9.8 

6.60    .17 

67.2 

1.5 

23.44    .16 

43.9    0.9 

21.5 

7.70    .13 

73.5 

9.9 

28.56    .46 

66.1 

3.0 

6.75    .19 

68.8 

1.8 

23.58    .19 

44.7    0.7 

31.5 

7.77  +.01 

76.4 

9.9 

28.82  +.07 

69.2 

3.1 

6.84    .07 

70.7 

9.0 

23.68    .09 

45.3    0.4 

Apr.  10.5 

7.72  -.10 

79.4 

9.9 

28.69  -.39 

72.3 

3.0 

(i.89+.03 

72.8 

9.1 

23.75    .05 

45.6  +0.9 

20.5 

7.57    .90 

82.2 

9.7 

28.17    .69 

75.2 

9.8 

6.89  -.09 

75.0 

9.1 

23.79  +.03 

45.7    0.0 

30.4 

7.32    .99 

84.8 

9.4 

27.31  l.Ol 

77.9 

9.5 

6.86    .05 

77.1 

9.0 

33.81    .00 

45.6  -0.1 

May  10.4 

6.98    .37 

87.1 

3.1 

26.14  1.30 

80.3 

9.S 

6.79    .06 

79.1 

1.9 

23.80  -.09 

45.4    0.3 

20.4 

6.58    .49 

88.9 

1.6 

24.72  1.53 

82.2 

1.7 

6.69    .11 

80.9 

1.7 

23.77    .04 

45.1    0.4 

30.3 

6.13     .47 

90.4 

IJ2 

23.08  1.71 

83.7 

1.9 

6.57    .13 

82.5 

1.4 

23.71    .06 

44.7    0.4 

JuDe   9.3 

5.65    .49 

91.3 

0.7 

21.30  1.84 

84.6 

0.7 

.6.44    .14 

83.8 

1.1 

23.65    .07 

44.2    0.5 

19.3 

5.14    .51 

91.7  +0.1 

19.41  1.91 

85.0  +0.1 

6.29    .15 

84.7 

0.8 

23.57    .06 

43.7    0.5 

29.3 

4.63    .50 

91.6  -0.4 

17.48  1.99 

84.9  -0,4 

6.14    .16 

85.3  +0.4 1 

23.48    .09 

43.2    0.6 

July    9.2 

4.14     .48 

90.9 

0.9 

15.56  1.89 

84.2 

1.0 

5.98    .16 

85.6 

0.0 

23.38    .10 

42.6    0.6r 

19.2 

3.67    .46 

89.7 

1.4 

13.70  1.81 

82.9 

1.5 

5.82    .15 

85.4  -0.3 

23.28    .10 

42.1    0.5 

29.2 

3.22    .49 

88.1 

1.9 

11.93  1.69 

81.2 

9.0 

5.67    .15 

84.9 

0.7 

23.18    .10 

41.5    0.5 

Aug.  8.2 

2.83    .37 

85.9 

9.3 

10.31  1.54 

78.9 

9.5 

5.53    .13 

84.0 

1.1 

23.08    .10 

41.0    0.5 

18.1 

2.49    .31 

83.4 

9.7 

8.86  1.34 

76.2 

9.9 

5.41    .11 

82.7 

1.5 

22.99    .08 

40.6    0.4 

28.1 

2.22    .94 

80.5 

3.1 

7.62  1. 11 

73.2 

3.9 

5.30    .09 

81.0 

1.8 

33.91    .07 

40.2    0.3 

Sept.  7.1 

2.02    .16 

rr.2 

3.4 

6.63    .86 

69.8 

3.5 

5.22    .06 

79.1 

9.1 

22.85    .05 

40.0  -0.1 

17.0 

1.90  -.07 

73.7 

3.6 

5.90    .58 

66.2 

3.7 

5.18  -.(e 

76.8 

9.4 

22.82  -.09 

40.0    0.0 

27.0 

1.88  +.03 

70.1 

3.7 

5.47  -.98 

62.4 

3.9 

5.18  +.08 

74.2 

9.7 

22.82  +.09 

40.1  +0.9 

Oct.     7.0 

1.96    .13 

66.3 

3.8 

5.35  +.04 

58.5 

3.9 

5.22    .07 

71.4 

9.9 

22.86    .06 

40.4    0.5 

17.0 

2.14    .93 

62.4 

3.8 

5.55    .37 

54.5 

3.9 

5.31    .19 

68.5 

3.0 

22.94    .10 

41.0    0.7 

26.9 

2.42    .34 

58.6 

3.7 

6.08    .70 

50.6 

3.8 

5.45    .17 

65.3 

3.9 

23.06    .15 

41.9    1.0 

Not.   6.9 

2.82    .44 

55.0 

3.5 

6.95  1.09 

46.9 

3.6 

5.64    .99 

62.1 

3.9 

23.23    .10 

43.0    1.3 

15.9 

3.31     .54 

51.5 

3.3 

8.14  1.34 

43.4 

3.3 

5.89    .37 

59.0 

3.1 

23.45    .94 

44.4    1.5 

25.9 

3.89    .63 

48.4 

9.9 

9.63  1.63 

40.3 

9.9 

6.18    .39 

55.8 

3.0 

23.70    .97 

46.1    1.8 

Dec.    5.8 

4.56    .70 

45.7 

9.5 

11.40  1.87 

37.6 

9.5 

6.52    .35 

52.9 

9.8 

23.99    .30 

47.9    1.9 

15.8 

5.29    .75 

43.5 

1.9 

13.38  9.07 

35.4 

1.9 

6.89    .38 

50.2 

9.5 

24.31    .33 

50.0    9.1 

25.8 

6.06    .78 

41.8 

1.4 

15.53  9.90 

33.7 

1.3 

7.28    .39 

47.8 

9.9 

24.64    .34 

52.1    3.1 

36.7 

6.84  +.79 

40.8 -0.8 1 

17.78-W.97 

32.7  -0.7 1 

7.68  +.40 

45.9- 

-1.8 

24.98  +.34 

54.2  +9.1 1 
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r  AT 

W^ 

^KHING-n 

m. 

APFAB£3HT  PLAC£S  FOB.  THE  UPPER  TKANBl 

Hean 
8olar 
Dftte. 

a  Virginis. 
(Spica.) 

^  Virginit. 

If  Urott  Majorifl 

• 

17  Bootis. 

ABoension. 

Declination 

South. 

Bight 
Anoqnrion. 

Declination 
Iforth. 

Sight 
Aaoension. 

D«M^liBatloa 
North, 

Bight 
AHoenrifflB. 

Declination 
North. 

h     m 

13  18 

10  29 

h     m 

13  28 

o        / 

0    2 

h     m 

13  42 

o          / 

49  56 

h     m 

13  48 

O             / 

19     1 

Jhb.     0.6 

99.13  +.34 

44.6  +9.1 

19.94  +.33 

78.5  -9.9 

8 

31.15  +.44 

39.5  -9J) 

8 

37.15 +.34 

63.3 -^a 

10.8 

99.47    .34 

46.7    8.1 

19.57    .33 

76.3     9.1 

31.60    .45 

37.5 

1.7 

37.50    .34 

61.1     9.1 

90.7 

99.80    .38 

48.8    9.1 

19.90    .33 

74.3     1.9 

39.05    .44 

36.1 

1.1 

37.84    .34 

59  Jl     1.7 

80.7 

30.19    .30 

50.9    9.0 

13.99    .30 

79.5    1.7 

39.48    .43 

35.3 -OJi 

38.17    .33 

57X     1.3 

Feb.    9.7 

30.41    M 

59.8    1.8 

13.51     .98 

70.8    1.5 

39.90    .40 

35.0  +0.1 

38.49    .30 

66.4    0.9 

19.7 

30.67    .94 

54.5    1.6 

13.78    J» 

69.5    1.9 

33.98    .36 

35.5 

0.7 

88.78    .27 

55.7    0.5 

tfmr.    1.6 

30.90    .91 

56.1     1.4 

14.01    .93 

68.4    0.9 

33.69    .31 

36.4 

IS 

39.03    .94 

65.4  -0.1 

11.6 

31.09    .17 

57.4     iJi 

14.91    .18 

67.6    0.6 

33.91    .96 

37.9 

1.7 

39.95    .90 

55.6  49.3 

81.6 

31.95    .14 

58.5    1.0 

14.37    .14 

67.9    0.3 

34.14    JM) 

39.8 

9.1 

39.44    .17 

66.1     0.7 

81.5 

31.37    .10 

59.3    0.7 

14.50    .11 

66.9  -0.1 

34.31    .14 

49.1 

8.4 

39.59    .13 

66.9     1.0 

Apr.  10.5 

31.45    .07 

60.0    0.3 

14.59    .08 

66.9  +0.1 

34.49    .09 

44.5 

9.5 

39.70    .09 

58.0     1.9 

80.5 

31.51    .04 

60.4    0.3 

14.66    .05 

67.1    0.3 

34.48  +.03 

47.9 

9.6 

39.78    .06 

59.3     1.4 

80.5 

31.54  +.03 

60.7  +0.9 

14.69  +.03 

67.5    0.4 

34.49  -.08 

49.8 

9.6 

39.89 +.03 

60.7     1.5 

Mmy  10.4 

31.54  -.01 

60.8    0.0 

14.70    .00 

68.0    0.5 

34.45    .06 

59.4 

9.5 

39.84    .00 

69.9    IS 

90.4 

31.59    JOO 

60.7  -0.1 

14.69  -.09 

68.6    0.6 

34.36    .10 

54.7 

9.3 

39.88  -.08 

63.7     1.5 

30.4 

31.49    .05 

60.6    0.9 

14.65    .04 

69.9    0.6 

34.93    .14 

56.9 

9.0 

89.80    .04 

65.1     1.4 

June   9.4 

31.43    .07 

60.3b  0.3 

14.60    .06 

69.8    0.6 

34.08    .17 

58.7 

1.6 

39.74    .07 

66.4     iJi 

19.3 

31.35    .08 

60.0    0.4 

14.53    .08 

70.5    0.6 

33.90    .19 

60.9 

1.3 

39.66    .09 

67.5    1.1 

99.3 

31.97    .00 

59.5    0.S 

14.45    .09 

71.1    0.6 

33.69    .91 

61.9 

0.8 

39.57    .10 

68.5    0.9 

July    ^.3 

31.17    .10 

59.0    0.S 

14.35    .10 

71.7    0.6 

33.47    .93 

61.8  +0.4 

39.46    .11 

69.3     0.8 

19.9 

31.06    .11 

58.4    0.6 

14.95    .11 

79.9    0.5 

33.94    S3 

69.0  < 

-0.1 

39.34    .19 

69.8    0.4 

99.9 

30.95    .11 

57.9    0.6 

14.14    .11 

79.7    0.4 

33.01    .93 

61.6 

0U» 

39.91    .13 

70.0  +0.1 

Aug.   8.9 

30.84    .11 

57.3    0.6 

14.03    .11 

73.1    0.3 

39.78    .93 

60.9 

1.0 

39.06    .13 

70.0  -0.1 

18.9 

30.74    .10 

66.7    0.6 

13.99    .10 

73.3  +0.9 

39.56    .91 

59.6 

1.4 

38.96    .19 

69.8    0.4 

98.1 

30.65    .06 

56.9    0.5 

13.83    .09 

73.5    0.0 

39.35    .19 

58.0 

1.9 

38.84    .11 

69.9    0.7 

Sept.  7.1 

30.58    .06 

55.7    0.4 

13.75    .07 

73.4  -0.1 

32.17    .16 

55.9 

9.3 

38.74    .09 

68.3    1.0 

17.1 

30.53  -.03 

65.4    0.3 

13.70    .04 

73.9    0.3 

39.03    .19 

53.4 

9.6 

38.66    .07 

67.9    1.3 

97.1 

30.59    .00 

55.9  -0.1 

13.67  -.01 

79.8    0.5 

31.93    .06 

50.6 

9.9 

38.61  -.03 

65.8    1.5 

Oct.    7.0 

30.54  +.04 

55.9  +0.1 

13.69  +.03 

79.9    0.7 

31.87  -.03 

47.5 

3.9 

38.59    .00 

64.1     1.8 

17.0 

30.60    .00 

55.4    0.4 

13.74    .08 

71.3    1.0 

31.87  +.03 

44.9 

9.4 

38.61  +.04 

69.9    9.1 

97.0 

30.79    .14 

55.9    0.6 

13.84    .19 

70.9    1.9 

31.93    .10 

40.7 

8.6 

38.66    .09 

60.0    9.3 

Nov.   6.9 

30.88    .18 

56.7    0.9 

13.98    .17 

68.8    1.5 

39.06    .16 

37.1 

3.6 

38.80    .14 

57.6    9.5 

15.9 

31.08    .93 

57.7    IS 

14.17    ;9l 

67.9    1.7 

39.96    JSt 

33.4 

3.6 

38.97    .19 

55,0    9.6 

95.9 

31.38    SR 

59.1     l^ 

14.41    S& 

65.4     1.9 

39.51    M 

99.9 

3.5 

39.19    JM 

59.8    9.7 

Dec.    5.9 

31.69    .30 

60.7    1.7 

14.68    ;99 

63.4    9.1 

39.83    .34 

96.5 

3.3 

39.44    jn 

49.6    S.7 

15.8 

31.93    .38 

69.5    1.9 

14.98    .31 

61.3    9.1 

33.19    .39 

93.3 

9.0 

39.74    .31 

46.9    9.6 

95.8 

39.97    .34 

64.4    9.0 

15.30    .33 

59.1    9.9 

33.60    .43 

90.6 

9.5 

40.06    .33 

44.3    9.5 

35.8 

39.61  +.34 

66.5+2.1 

15.64  +.33 

56.9  -X9 

34.03  +.44 

18.3-9.0 

40.40  +.34 

414^  H».3 
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APPAKENT  RLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON^ 

Kean 
Solar 
Date. 

1 
p  Centauri. 

*a 

Draconis. 

- 

a  fiootis. 
{^returns.) 

e  Boetis. 

Bight 
Ascension. 

Declination 
South, 

Kt^rlit 
Ascension. 

Declination 
North. 

Bight 
Ascension. 

Declination 
North. 

Bight 

Declination 
North, 

h     m 

13  54 

59  45 

h 

14 

m 

0 

64  58 

h     m 

14    9 

19  50 

h     m 

14  20 

52  25 

Jan.    0.8 

8 

50.31  +.57 

13.6  40.6 

s 
56.06  +.58 

43.2  -9.9 

B 

50.88  +.33 

36*6  —•.5 

51.11  +.49 

66.0  -4.6 

10.8 

50.88    .57 

14.5 

1.1 

56.66 

.61 

41.2 

1.7 

51.22    .34 

34.3    9.9 

51.55    .45 

63.6    9.1 

20.8 

51.45    .56 

15.8 

1.6 

57.28 

.63 

39.9 

1.0 

51.55    .34 

32.2    1.9 

52.00    .46 

61.8    1.5 

30.7 

52.00    .54 

17.6 

9.0 

57.90 

.61 

39.2  -0.4 

51.89    .33 

30.5    1.5 

52.46    .45 

60.6    0.9 

Feb.    9.7 

52.52    .50 

19.8 

9.3 

58.49 

.58 

39.1  40.3 

52.21    .31 

29.2    1.0 

52.90    .43 

60.0  -o.i» 

19.7 

53.01    .46 

22.3 

9.6 

59.05 

.53 

39.8 

0.9 

52.50    .98 

28.4    0.6 

53.32    .40 

60.1  40.4 

Mar.    1.7 

53.44    .41 

25.1 

9.8 

59.55 

.46 

41.0 

1.5 

52.77    .95 

28.0 -OJS 

53.71    .36 

60.7    0.0 

11.6 

53.82    .35 

28.0 

3.0 

59.98 

.39 

42.8 

9.0 

53.01    .99 

28.1  +0.3 

54.05    .31 

62.0    1.5 

21.6 

54.14    .99 

31.0 

3.1 

60.32 

.31 

45.0 

9.4 

53.2]    .18 

28.6    0.6 

54.33    .96 

63.7    9.0 

31.6 

54.40    .93 

34.1 

3.1 

60.59 

.99 

47.6 

9.7 

53.38    .15 

29.3    0.9 

54.56    M 

65.9    9.3 

Apr.  10.5 

54.60    .17 

37.2 

3.0 

60.76 

.13 

50.5 

9.9 

53.51    .11 

30.4    1.9 

54.74    .14 

68.4    9.0 

20.5 

54.75    .11 

40.2 

9.9 

60.84  +.04 

53.4 

3.0 

53.61    .06 

31.7    1.4 

54.85    .08 

71.1      9.7 

30.5 

54.83  -I-.05 

43.1 

9.8 

60.84- 

-.04 

56.4 

9.9 

53.67    .05 

33.2    1J> 

54.90 +.03 

73.9    9.8 

Bfaj  10.5 

54.85    .00 

45.8 

9.6 

60.76 

.19 

59.3 

9.8 

53.71  +.09 

34.7    1.5 

54.91  -.09 

76.6    9.7 

20.4 

54.82  -.06 

48.3 

9.4 

60.60 

.19 

62.0 

9.5 

53.71  -.61 

36.3    1.5 

54.86    .07 

79.3    9.6 

30.4 

54.73    .11 

50.5 

9.1 

60.38 

.95 

64.4 

9.9 

53.69    .03 

37.8    1.4 

54.76    .19 

81.7    9.3 

June   9.4 

54.59    .16 

52.5 

1.7 

60.09 

.31 

66.4 

1.8 

53.64    .06 

39.2    1.3 

54.62    .16 

63.9    9.0 

19.4 

54.41    .91 

54.0 

1.3 

59.77 

.35 

68.0 

1.4 

53.57    .08 

40.4    1.1 

54.44    .19 

85.7    1.6 

29.3 

54.18    .95 

55.1 

0.9 

59.40 

.38 

69.1 

0.9 

53.48    .10 

41.5    0.9 

54.24    .99 

87.2    1.9 

July    9.3 

53.91    J» 

55.9 

0.5 

59.00 

.40 

69.8  +0.4 

53.38    .11 

42.3    0.7 

54.00    M 

88.2    0.8 

19.3 

53.63    .30 

56.2  +0.1 

58.59 

,4Si 

69.9  -0.1 

53.26    .13 

42.9    0.4 

53.75    .9G 

88.7  40.3 

29.2 

53.32    .31 

56.0  -0.4 

58.16 

.49 

69.5 

0.7 

53.12    .14 

43.2  +0.9 

53.48    .97 

88.8  -6.9 

Aog.   8.2 

53.00    .31 

55.4 

0.8 

57.74 

.41 

68.6 

IS 

52.98    .14 

43.2  -0.1 

53.21    JSn 

88.4    0.6 

18.2 

52.69    .30 

54.3 

1.9 

57.34 

.39 

67.2 

1.7 

52.84    .14 

43.0    0.4 

52.94    S7 

87.5    1.1 

28.2 

52.41    JP 

52.9 

1.6 

56.96 

.36 

65.3 

9.1 

52.71    .13 

42.4    0.7 

52.66    .95 

86.1    1.6 

Sept.   7.1 

52.15    .93 

51.2 

1.9 

56.62 

.39 

62.9 

9.5 

52.59    .11 

41.6    1.0 

52.44    .93 

84.3    9.0 

17.1 

51.95    .17 

49.1 

9.1 

56.32 

.96 

60.2 

9.9 

52.49    .00 

40.5    1.3 

52.22    .19 

82.0    9.4 

27.1 

51.80    .11 

46.9 

9.3 

56.09 

.90 

57.1 

3.3 

52.41    .06 

39.0    1.6 

52.05    .15 

79.4    9.8 

Oct.     7.1 

51.74  -.03 

44.5 

9.3 

55.92 

.13 

53.7 

3.5 

52.37  -.09 

37.3    1.9 

51.92    .10 

76.4    3.1 

17.0 

51.75  +.06 

42.2 

9.3 

55.83- 

-.04 

50.0 

8.7 

52.37  +.09 

35.3    9.1 

51.85  -.04 

73.1     3.4 

27.0 

51.86    .15 

39.9 

9.9 

55.83  +.05 

46.2 

3.9 

52.41    .07 

33.1     9.4 

51.84  +.03 

69.6    3.6 

Nov.   6.0 

52.05    .94 

37.9 

1.9 

55.92 

.14 

42.3 

3.9 

52.51    .19 

30.6    9.6 

51.90    .09 

65.9    8.7 

15.9 

52.34    .33 

36.1 

1.6 

56.11 

.94 

38.4 

3.8 

52.65    .17 

28.0    9.7 

52.03    .17 

62.2    3.7 

25.9 

52.70    .40 

34.7 

1.9 

56.39 

.33 

34.6 

3.7 

52.84    .91 

25.2    9.8 

52.24    .93 

58.5    3.7 

Dec.    5.9 

53.14    .47 

33.8 

0.7 

56.77 

.41 

31.0 

3.4 

53.06    .96 

22.4    9.8 

52.50    .30 

54.8    3.5 

15.9 

53.64    .59 

33.3  -0.9 

57.22 

.49 

27.8 

3.0 

53.35    .99 

19.6     9.8 

52.83    .35 

51.4     3.9 

25.8 

54.18    .55 

33.4  40.3 

57.74 

.55 

24.9 

9.6 

53.66    .39 

16.8    9.6 

53.21    .40 

48.3    9.9 

35.8 

54.75  +.57 

33.9  +0.8 

58.32  +.50 

22.6  -9.1 1 

53.99+^ 

14.3  ->9.4 

53.63 +.43 

45.7  -9.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTW. 

*5  Ursffi  Minoris. 

a'  Centauri. 

e  Bootis. 

aS  Libre.             | 

Keaa 
Solar 
Date. 

1 

Bight 
AsceDSion. 

Becliiiation 
ITorlh. 

Right 
ABCeiiBion. 

BedlDation 
South, 

'  Bight 
AAcension. 

Declination 
North. 

Bight 
Aaoension. 

Dedination 
South. 

h     m 

14  27 

o          / 

76  15 

h     ID 

14  30 

o 

60 

18 

h     m 

14  39 

27  36 

h     m 

14  43 

15  30 

Jan.     0.8 

8 

47.55  +.87 

20.6  -9.3 

8 

57.45  +.55 

7.6  +0.1 

25.07  +.39 

3L7  -3.7 

• 
49,60  +  J8 

39.3  +1.6 

10.8 

48.47 

.05 

18.5    1.8 

58.01    .57 

7.9 

0.6 

25.40    .34 

29.2    9.3 

49.94    .34 

40.9    1.7 

20.8 

49.45 

1.00 

17.0    1.9 

58.58    .57 

8.8 

1.1 

25.75    .35 

27.0    1.9 

50.28    .34 

42.6    1.7 

30.7 

50.46 

1.01 

16.2  -0.5 

59.14     .56 

10.1 

1.5 

26.10    .34 

25.3    1.6 

50.62    .33 

44.4     1.7 

Fob.    9.7 

51.46 

.98 

16.0  +0.9 

59.70    .54 

11.7 

J. 9 

26.44    .33 

24.1     1.0 

50.94    .33 

46.1     1.6 

19.7 

52.42 

.93 

16.6    0.8 

60.22    .50 

13.8 

9.9 

26.76    .31 

23.4  -0.6 

51.26    .30 

47.7    1.5 

Mar.    1.7 

53.31 

.83 

17.7    1.5 

60.69    .46 

16.1 

9.4 

27.06    .38 

23.2    0.0 

51.55    .98 

49.1     1.4 

11.6 

54.08 

.72 

19.5    9.0 

61.13    .41 

18.7 

9.6 

27.33    .35 

23.5 +OJi 

51.81     .35 

50.4    1.3 

21.6 

M.74 

.58 

21.7    9.4 

61.51    .35 

21.4 

9.8 

27.57    .82 

24.2    1.0 

52.04    .99 

51.6    1.0 

31.6 

55.2^1 

.43 

24.3    9.8 

61.83    .30 

24.2 

9.9 

27.77    .18 

25.4     1.3 

52.25    .19 

52.5    0J9 

Apr.  10.6 

55.59 

.97 

27.2    3.0 

62.10    .94 

27.1 

^9 

27.94    .15 

26.9    1.6 

52.43    .16 

53.3    0.7 

20.5 

55.78  +.11 

30.3    3.1 

62.31    .18 

30.0 

3.9 

28.06    .11 

28.7    1.8 

52.58    .13 

53.9    0.5 

30.5 

55.80- 

-.05 

33.3    3.1 

62.46    .19 

32.8 

9.8 

28.16    .06 

30.6    3.0 

52.69    .10 

54.3    0.4 

May  10.5 

55.07 

J» 

36.4    8.9 

62.54  +.06 

35.6 

9.7 

28.21    .04 

32.6    3.0 

52.78    .07 

54.6    0J9 

20.4 

55.39 

.35 

39.2    9.7 

62.57    .00 

38.1 

9.6 

28.24  +.01 

34.7    3.0 

52.84    .05 

54.8  +0.1 

30.4 

54.98 

.47 

41.8    9.4 

62.53  -.06 

40.5 

9.9 

28.23  -.09 

36.6    1.9 

52.87  +.08 

54*8    0.0 

June   9.4 

54.44 

.59 

44.0     9.0 

62.44    .19 

42.6 

9.0 

28.20    .05 

38.5    1.7 

52.88  -.01 

54.8  -0.1 

19.4 

53.81 

.06 

45.8     1.6 

62.29    .16 

44.4 

1.6 

28.13    .06 

40.1     1.5 

52.85    .04 

54.7    0.1 

29.3 

53.09 

.75 

47.1     1.1 

62.09    .99 

45.9 

1.3 

28.04    .10 

41.5    1.3 

52.80    .06 

54.6    0.3 

July    9.3 

52.30 

.81 

47.9  +0.6 

61.84    .37 

47.0 

0.0 

27.93    .13 

42.7    1.0 

52.73    .09 

54.3    0.3 

19.3 

51.47 

.84 

48.2    0.0 

61.56    .30 

47.6  -H^A 

27.80    .14 

43.5    0.7 

52.63    .11 

54.0    0.3 

29.3 

50.62 

.86 

48.0  -0.5 

61.24    .33 

47.9 

0.0 

27.65    .15 

44.0  +0.3 

52.52    .13 

53.6    0.4 

Aug.   8.2 

49.76 

.85 

47.2    1.0 

60.90    .34 

47.7 

-0.4 

27.49    .16 

44.2    OJi 

52.39    .13 

53.2    0.4 

18.2 

48.92 

.88 

45.9    1.5 

60.56    .34 

47.0 

0.9 

27.33    .16 

44.0  -0.4 

52.25    .14 

52.8    0.4 

28.2 

48.11 

.78 

44.1    9.0 

60.23    .39 

45.9 

1.3 

27.17    .16 

43.5    0.7 

52.11    .13 

52.3    0.6 

Sept.  7.1 

47.36 

.71 

41.9    9.6 

59.92    .99 

44.5 

1.6 

27.01    .14 

42.6    1.1 

51.98    .13 

51.9    0.4 

17.1 

40.68 

.63 

39.2    9.9 

59.66    .94 

42.7 

1.9 

26.88    .19 

41.3    1.4 

51.87    .10 

51.5    0.4 

27.1 

46.10 

.58 

36.1    3J) 

59.44    .18 

40.7 

9.1 

26.76    .10 

39.7    1.8 

51.78    .07 

51.1     0.3 

Oct.     7.1 

45.63 

.40 

32.7    3.5 

59.30    .10 

.38.4 

9.3 

26.68    .06 

37.8    3.1 

51.72 -.04 

50.9  -0.3 

17.0 

45.30 

.96 

29.1    3.7 

59.24  -.09 

36.1 

9.3 

26.64  -.09 

35.6    3.4 

51.70    .00 

50.8    0.0 

27.0 

45.11  - 

-.11 

25.2    3.0 

59.26  +.07 

33.8 

9.3 

26.65  +.03 

33.1    3.6 

51.73  +.05 

50.9 +0Ji 

Nov.   6.0 

45.07  +.05 

21.3     .3.9 

59.38    .17 

31.6 

3.1 

26.71    .08 

30.3    3.8 

51.81    .10 

51.1    0.4 

16.0 

45.21 

.81 

17.3    3.9 

59.60    JK 

29.6 

IS 

26.82    .14 

27.4    3.0 

51.94    .15 

51.7    0.6 

25.9 

15.50 

.38 

13.5     3.7 

59.90    .34 

27.9 

1.6 

27.98    .19 

24.4    3.1 

52.12   jao 

52.4    0.9 

Dec.    5.9 

45.96 

.5-1 

9.8     3.6 

60!28    .48 

26.5 

1.1 

27.19    .93 

21.3    3.1 

52.34    J» 

53.4     1.1 

15.9 

46.57 

.63 

6.5    3.1 

60.74    .48 

25.7 

0,7 

27.45    J» 

18,2    3,0 

52.61    .89 

54.7    1.3 

25.8 

47.32 

.80 

3.5     9.7 

61.25    .53 

25.2  H).9 

27,75    .31 

15.4    3,8 

52.92    .31 

56.1     1.5 

35.8 

48.18  +.89 

1.1  -9.9 

61.80 +.66 

25.3  40.3 

28.07  +.33 

12.7  -3.5 

53.24 +.33 

57.7  +1.6 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASIDNGTON. 


Ifean 
Solttr 
Bftte. 


Jan. 


Feb. 


0^ 
10.8 
90.8 
30.8 

9.7 


19.7 
Mar.  1.7 
11.7 
21.6 
31.6 

Apr.  10.6 

30.5 

May  10.5 

20.5 

30.4 

June   9.4 

19.4 

29.4 

July    9.3 

19.3 
29.3 
Aug.  8.2 
18.2 
28.2 

Sept.  7.2 
17.1 
27.1 

Oct.  7.1 
17.1 

27.0 

Nov.   6.0 

16.0 

25.9 

Dec.    5.9 

15.9 
25.9 
35.8 


*P  Urge  Minoris. 


Right 
Ascension. 


h     m 

14  51 

8 

3.91  +.74 
4.70  .89 
5.56  .68 
6.46  .90 
7.37    .90 


8.25 

9.08 

9.84 

10.49 

11.01 


.86 
.79 
.70 
.59 
.46 


11.41  .3d 
11.66  .18 
11.76  +.04 
11.73 -.10 
11.56     .93 


11.26 

10.84 

10.33 

9.72 

9.05 

8.32 
7.55 
6.77 
5.99 
5.22 

4.50 
3.83 
3.23 
2.74 
2.35 


Declination 
North. 


.36 
.47 
.56 
.64 
.70 

.75 

.77 
.78 
.77 
.74 

.70 
.63 
.54 
.44 
.39 


2.09     .19 

1.98  -.05 
2.01  +.10 
2.19  .96 
2.53    .41 

3.01  .55 
3.63  .67 
4.35  +.77 


74  39 


/I 

71.3  -9.6 
68.9  9.1 
67.1  1.5 
65.9  0.8 

65.4  ^.1 

65.6  +0.5 

66.5  1.9 
67.9  1.7 
69.9  9.9 

72.4  9.6 

75.1  9.9 

78.2  3.1 

81.3  3.1 
84.3  3.0 

87.3  9.9 

90.1  9.6 

92.5  9.3 

94.6  1.9 

96.2  1.4 

97.4  0.9 

98.0  +0.4 

98.1  -0.1 

97.7  0.7 

96.8  1.9 

95.3  1.7 

93.4  9.9 
91.0  9.6 

88.2  3.0 
85.0  3.3 

81.5  3.6 

77.8  3.8 

73.9  3.9 

70.0  3.9 

66.1  3.8 

62.3  3.6 

58.8  3.3 

55.6  9.9 

52.9  -9.4 


p  fiootis. 


Bight 
Ascension. 


h     m 

14  57 


8.24  +.34 
8.60    .36 

8.97  .38 
9.36  .38 
9.74    .37 


10.10 
10.45 
10.76 
11.04 
11.28 


.35 
.33 
.30 
.96 
J29 


11.48  .17 
11.63  .13 
11.74  .09 
11.80 +.04 
11.83    .00 

11.81 -.03 
11.76  .07 
11.67  .10 
11.55  .13 
11.40    .16 


11.22 
11.03 
10.82 
10.60 
10.39 

10.18 
9.99 
9.82 
9.69 
9.61 


Declination 
North, 


.18 
.90 
.91 
.99 
.91 

.90 
.18 
.15 
.11 
.06 


9.57  -.01 

9.59  +.05 

9.67  .11 

9.81  .17 

10.01  sa 

10.26  .38 
10.56  .39 
10.89  +.35 


40  53 

ti 

22.4  -9.9 

19.7  9.5 

17.5  9.0 

15.8  1.4 

14.6  0.8 

14.1  -0.9 
14.1  +0.3 

14.8  0.9 

15.9  1.4 
17.5    1.8 

19.5    9.1 

21.8  9.4 

24.3  9.5 

26.9  9.6 

29.4  9.5 

31.8  9.4 

34.1  9.9 

36.2  1.9 

37.9  1.6 

39.3  1.9 

40.3  0.8 
40.9  +0.4 

41.1  0.0 
40.8  -0.5 

40.2  0.9 

39.0  1.4 

37.4  1.8 

35.5  9.9 

33.1  9.5 
30.4    9.8 

27.4  3.1 

24.2  3.3 
20.8  3.5 

17.3  3.5 
13.8  3.5 

10.4  3.3 

7.2  3.0 

4.3  -9.7 


3  Libras. 


Bight 
Ascension. 


h     m 

15  10 


8.72  +.30 
9.03  .39 
9.36  .33 
9.69  .33 
10.01     .39 


10.32 
10.62 
10.89 
11.14 
11.37 

11J56 
11.73 
11.87 
11.98 
12.06 


.30 
.98 
.96 
.94 
.91 

.18 
.15 
.19 
.10 
.07 


12.12  .04 
12.14  +.01 
12.14  -.09 
12.10     .05 

12.04    .07 


11.96 
11.85 
11.73 
11.59 
11.45 

11.31 
11.18 
11.07 
11.00 
10.95 


Declination 
South. 


.10 
.19 
.13 
.14 
.14 

.13 
.19 
.09 
.06 
-.09 


10.96  +.09 
11.00  .07 
M.IO  .19 
11.25  .17 
11.45    .99 

11.69    .96 

11.97  .99 
12.27  +.31 


o        / 

8  54 


// 


42.6  +1.7 

44.7  1.7 
46.1  1.7 
47.7  1.6 
49.3    1.5 


50.7 
51.9 
52.9 
53.7 
54.3 


1.3 
1.1 
0.9 
0.7 
0.4 


54.6  OS 

54.7  +0.1 

54.7  -O.l 
54.6  OJi 
54.3    0.3 

54.0  0.4 

53.6  0.4 

53.2  0.4 

52.8  0.4 

52.3  0.4 


51.9 
51.5 
51.1 

50.8 
50.5 


0.4 
0.4 
0.4 
0.3 
0.3 


/<'  Bootis. 


Bight 
Ascension. 


50.2  0.9 
50.1  -0.1 

50.0  0.0 

50.1  +0.9 

50.4  0.3 

50.8  0.5 

51.5  0.8 

52.3  1.0 

53.4  1.9 

54.7  1.4 

56.2  1.5 

57.8  1.7 

59.5  +1.7 


h     m 

15  19 

8 

40.02  +.31 
40.34  .34 
40.70  .36 
41.06  .37 
41.43    .36 


Declination 
North, 


41.78 
42.13 
42.44 
42.73 

42.98 


.35 
.33 
.30 
.97 
.93 


43.20  .90 
43.38  .16 
43.51  .11 
43.61    .07 

43.66  +.03 

43.67  .00 
43.65  -.04 
43.59  .08 
43.49  .11 
43.37    .14 


43.21 
43.03 
42.84 
42.63 
42.41 

42.20 
42.01 
41.83 
41.68 
41.58 


.17 
.19 
.90 
.91 
.91 

.90 
.19 
.16 

.13 
.06 


41.52 -.03 
41.51  +.09 
41.57  .08 
41.68  .14 
41.84    .90 

42.07  .95 
42.34  .99 
42.65  +.39 


37  48 


// 


75.6  -3.0 

72.8  9.6 

70.4  9.9 

68.5  1.6 
67.1  1.1 

66.3  -0.5 
66.1  +0.1 

66.5  0.7 

67.4  l.l 
68.8  1.6 

70.6  9.0 
72.8  9.9 

75.1  9.4 

77.6  9.5 

80.2  9.5 

82.7  9.4 

65.0  9.3 
87.2  9.0 

89.1  1.7 
90.7  1.4 


91.9 

1.0 

92.7 

0.6 

93.2  +0.9 

93.2  -0.9 

92.8 

0.6 

91.9 

1.1 

90.7 

1.5 

89.0 

1.9 

86.9 

9.3 

84.4 

9.6 

81.7 

9.9 

78.7 

3.1 

75.4 

3.3 

72.0 

3.4 

68.6 

3.4 

65.2 

3.3 

62.0 

3.1 

50.0  -9.8  1 

904c 
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AI'PABENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Mean 
Solar 
Date. 


Jsn.  0.9 
10.8 
20.8 
30.8 

Feb.  .  9.8 

19.7 
Mmr.  1.7 
11.7 
21.7 
31.6 

Apr.  10.6 
20.6 
30.5 

May  10.5 
20.5 

30.5 

June   9.4 

19.4 

29.4 

July    9.4 

19.3 
29.3 
Aug.  8.3 
1&2 
28.2 

Sept  7.2 
17.2  J 
27.1 

Oct.  7.1 
17.1 

27.1 

Nov.  6.0 
16.0 
26.0 

Dec.    5.9 

15.9 
25.9 
35.9 


*y^  CJrsiB  Minoria. 


Sight 
Aacenaion. 


h     m 

15  20 


54.49  +.58 
55.12  .68 
55.84  .74 
56.60  .78 
57.39    .79 


56.18 
58.94 
59.64 
60.27 
60.81 


.77 
.73 
.67 
.58 
.48 


61.24     .37 
61.55    .95 

61.74  .13 
61.81 +.01 

61.75  -.11 

61.50  .99 

61.31  .33 

60.93  .49 

60.47  .50 

59.93  .57 


59.33 
58.68 
58.00 
57.30 
56.61 

55.94 
55.30 
54.72 
54.21 
53.79 


.66 
.69 
.69 

.68 

.66 
.61 
.55 
.46 
.37 


Declination 
North. 


53.47  .35 
53.28  -.13 
53.22  .00 
53.28  +.14 
53.49    .97 

53.83  .40 
54.30  J)9 
54.88  +.09 


72  16 


// 


54.9  -9.9 
52.2    9.5 

50.0  i.9 

48.4  1.3 

47.5  -0.6 

47.2  +0.1 
47.7  0,8 
48.7  1.4 
50.4     1.9 

52.6  9.4 

55.1  9.7 

58.0  3.0 

61.1  3.1 

64.2  3.1 

67.3  3.0 


70.2 
73.0 
75.4 
77.4 
78.9 


9.8 
9.6 
9.9 
1.8 
1.3 


a  Corons  Borealia. 


Bight 
Aacenaion. 


80.0     0.8 

80.6  44.3 

80.7  -0.9 
80.3    0.7 

79.3  1.9 

77.8  1.7 
75.8    9.9 

73.4  9.6 

70.5  3.0 
67.3    3.4 


63.8 
60.1 
56.2 
52.3 

48.4 


3.6 
3.8 
3.9 
3.9 
3.8 


44.8  3.6 
41.3  3.9 
38.3  -9.8 


h     m 

15  29 

s 
17.02  +.29 

17.32  .31 

17.65  .33 

17.98  .34 

18.32  .33 


18.65 
18.97 
19.26 
19.54 
19.78 

19.99 
20.17 
20.31 
20.42 
20.50 


.39 

.31 
.98 
.96 
.93 

.90 
.16 
.13 
.09 
.06 


20.54  +.09 

20.55  -.01 
20.52  .04 
20.46  .07 
20.37    .10 


Declination 
North, 


20.26 
20.12 
19.96 
19.78 
19.60 


.13 
.15 
.17 
.16 
.18 


19.42  .17 

19.25  .16 

19.10  .14 

18.97  .11 

18.88  .07 

18.83  -.09 
18.83  +.03 

18.89  •.08 
18.99  .13 
19.15    .18 

19.36  .93 
19.61    ^ 

19.90  +.30 


27     8 


// 


29.4  -8.8 

26.7  9.5 
24.3  9.9 
22.3    1.8 

20.8  1.3 

19.8    0.8 

19.2  -0.9 

19.3  -H).3 
19.8    0.7 

20.8  1.9 

22.2    1.5 

23.9  1.8 

25.8  9.0 

27.9  9.1 
30.1     9.9 


32.2 
34.3 
36.2 
38.0 
39.5 


9.1 
9.0 
1.8 
1.6 
1.3 


a  Serpentia. 


Bight 
Aacenaion. 


40.7  1.0 

41.5  0.7 
42.1  +0.4 

42.3  0.0 

42.1  -0.3 

41.6  0.7 

40.7  1.1 

39.4  1.4 

37.8  1.8 
35.8  9.1 

33.5  9.4 

31.0  9.7 

28.2  9.9 
25.2  3.0 

22.1  3.1 


19.1 
16.1 


3.0 
9.9 


h     m 

15  37 

8 

59.02  +.98 
59.30  .30 
59.61  .31 
59.93  .39 
60.25    .31 


60.56 
60.86 
61.14 
61.40 
61.64 

61.85 
62.03 
62.19 
62.32 
62.42 


Declination 
North. 


.30 
M 
.97 

ja& 

.99 

.90 

.17 
.14 
.11 
.06 


62.49  .05 
62.53  +.09 
62.53  -.OJ 
02.51  .04 
62.46    .07 

62.38  .09 

62.27  .11 

62.15  .13 

62.01  .15 

61.86  .15 


61.71 
61.56 
61.43 
61.33 
61.26 


.15 
.14 
.19 
.09 
.05 


61.22  -.01 
61.24 +.04 
61.30  .09 
61.41  .14 
61.57    .18 


61.78 
62.02 


.99 

.96 


13.2-9.71  62.30+^29 


O  I 

6  49 


34.1-2.9 
31.9  9.1 
29.8  1.9 
28.0  1.7 
26.4    1.4 

25.2  1.1 

24.3  0.7 
23.8  H).3 
23.6  0.0 
23.8  40.3 

24.3  Q.6 

25.0  0.6 

26.0  1.0 

27.1  1.9 
28.3 .  1.9 

29.6  1.9 

30.8  1.9 
32.0    1.9 

33.2  1.1 

34.2  0.9 

35.0  0.8 

35.7  0.6 

36.3  0.4 
36.6+0.9 
36.7    0.0 

36.7  -0.9 

36.4  0.4 

35.9  0.6 

35.1  0.9 
34.1     1.1 

32.8  1.4 

31.3  1.6 
29.6  1.8 
27.6  9.0 
25.6  9.1 

23.4  9.9 
21.1     9.9 

18.9  -9.9 


e  Serpentia. 


Bight 
AaoftnrioB 


h     m 

15  44 


27.39  +.97 
27.68  .30 
27.98  .31 
28.30  .34 
28.61    .31 


28.93 
29.23 

29.51 
29.78 
30.02 

30.24 
30.43 
30.59 
30.72 
30.83 


.31 


Declination 
North. 


O  t 

4  51 


39.6 
37.4 
35.4 
33,7 
32.1 


9.1 
1.9 
1.7 
1.4 


.97 
.95 
.93 

.90 
.18 
.15 
.19 
.09 


30.91.  .06 
30.95  +.03 
30.97  .00 
30.95. -.03 
30.90    .06 

30.83  M 

30.73  .11 

30.61  .13 

30.46  .14 

30.32  .15 


30.8  1.1 

29.9  0.7 
29.3  0.4 
29.1  -0.1 
29.2 +0J9 


29.6 
30.3 
31.1 
32.2 
33.3 

34.5 
35.6 
36.8 
37.8 
38.8 


0.5 

0.7 
0.9 
1.1 
1.1 

1J9 
1.S 
1.1 
1.0 
•3 


I 


30.16 
30.02 
29.89 
29.78 
29.70 


.15 
.14 
.19 
.09 
.06 


29.67.-.01 
29.68. +.03 
29.73  .06 
29.84  .13 
29.99    .18 

30.19  .99 
30.43  JX 
30.71  +jaB 


39.6  0.8 

40.3  0.6 
40.9  0.4 
41.2    0.3 

41.4  +0.1 

41.4  -0.1 
41.2    0.3 

40.7  0.6 

40.1  0.8 

39.2  1.0 

38.0  iji 
36.7  t.5 

35.1  1.7 
3:).2  1.9 

31.3  2.0 

29.2  3.1 
27.0  9.1 
24.9 -«.l 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

• 
• 

1 

*^Ur8ie  Minoris. 

e  CoronsB  Borealis. 

6 

Scorpii. 

p^  Scorpii. 

Meui 
Rolar 
Date. 

Right 
ABCenslon. 

DecUnation 
North, 

Eight 
AsoeuBion. 

Declination 
North, 

Bight 
Afloenaion. 

Declination 
South. 

Right 
Ascension. 

DecUnation 
South. 

h     m 

15  48 

78  id 

h     m 

15  52 

o          / 

27  14 

h     m 

15  52 

22  15 

h     m 

15  58 

19  27 

Jan.     0.9 

8 

34.98  +.71 

48.4  -3.1 

8 

18.13 +.97 

43.5  -9.9 

8 

47.45  +.30 

34.3  +0.9 

8 

1.14  +.99 

/I 
18.1 

+1.0 

10.9 

35.77    .86 

45.5    9.7 

18.43    .30 

39.8    9.6 

47.76 

.39 

35.3-  i.i 

1.44 

.31 

19.3 

1.1 

30.8 

36.70    .96 

43.1    9.1 

18.73    .39 

37.3    9.3 

48.09 

.34 

36.3    1.9 

1.76 

.33 

30.4 

1.9 

30.8 

37.73  1.06 

41.3    1.5 

19.06    .33 

35.3    1.9 

48.43 

.34 

37.5    1.9 

2.10 

.34 

31.6 

1.9 

Feb.    9.8 

38.83  1.11 

40.0    0.9 

19.39    .33 

33.5    1.4 

48.78 

.34 

38.8    1.9 

2.44 

.34 

33.9 

1.9 

19.8 

39.96  l.is 

39.5  -0.9 

19.73    .33 

33.4    0.9 

49.13 

.33 

30.0    1.9 

2.77 

.33 

24.1 

1.9 

Mar.    1.7 

41.06  1.06 

39.6  +0.5 

30.04    .31 

31.8  -0.4 

49.44 

.39 

31.3    1.1 

3.10 

.39 

25.3 

l.l 

11.7 

43.13  1.01 

40.4    1.1 

30.35    .99 

31.7  +0.9 

49.76 

.30 

33.3    1.1 

3.40 

.30 

36.3 

1.0 

31.7 

43.08    .90 

41.8    1.7 

20.63    .97 

33.1     0.7 

50.05 

.98 

33.3    1.0 

3.70 

.98 

37.1 

0.8 

31.6 

43.93    .77 

43.8    9.9 

30.89    .24 

33.0    1.1 

50.33 

.26 

34.3    0.8 

3.97 

.96 

37.9 

0.7 

Apr.  10.6 

44.63    .(8 

46.2    9.6 

31.13    .99 

34.3    1.5 

50.57 

.94 

36.0    0.7 

4.31 

.24 

38.6 

0.6 

30.6 

45.16    .44 

48.9    9.9 

31.33    .18 

36.0    1.8 

50.79 

.91 

35.7    0.6 

4.44 

.91 

39.1 

0.5 

30.6 

45.51    .96 

51.9    3.1 

31.49    .15 

37.9    9.0 

50.99 

.18 

36.3    0.6 

4.63 

.18 

39.5 

04 

May  10.5 

45.69  +.08 

55.1     3.1 

31.63    .19 

40.0    9.9 

51.16 

.15 

36.8    0.5 

4.80 

.15 

39.8, 

0.3 

30.5 

45.67  -.11 

58.3    3.1 

31.73    .08 

43.3    9.2 

51.39 

.19 

37.3    0.4 

4.94 

.12 

30.1 

0.9 

30.5 

45.47    .98 

61.3    9.9 

31.78    .05 

44.5    2.9 

51.39 

.09 

37.6    0.3 

5.04 

.09 

30.3 

0.9 

Jane   9.5 

45.11     .45 

64.1     9.7 

21.81  +.01 

46.7    9.1 

51.46 

.05 

37.9    0.3 

5.13 

.06 

30.4 

0.1 

19.4 

44.58    .60 

66.7    9.4 

21.80  -.03 

48.8    9.0 

51.50  +.09 

38.1    0.9 

5.16 +.09 

30.5  +0.1  1 

39.4 

43.90    .74 

68.9    9.0 

31.76    .06 

50.6    1.8 

51.50- 

-.09 

38.3    0.1 

5.16- 

-.01 

30.5 

0.0 

July    9.4 

43.10    .86 

70.7    1.6 

21.68    .09 

53.3    1.5 

51.46 

.05 

38.4  +0.1 

5.13 

.05 

30.5 

0.0 

19.3 

43.19    .95 

73.1     1.1 

31.58    .19 

53.7    IS 

51.39 

.06 

38.5    0.0 

5.06 

.06 

30.5 

-0.1 

39.3 

41.19  1.03 

73.0    0.6 

31.44    .15 

54.7    0.9 

51.39 

.11 

38.4  -0.1 

4.97 

.11 

30.4 

0.1 

Aug.  8.3 

40.14  1.08 

73.4  +0.1 

31.28    .17 

55.5    0.6 

51.17 

.13 

38.3    0.9 

4.85 

.13 

30.3 

0.9 

18.3 

39.04  1.10 

73.3  -0.4 

31.11     .18 

55.8  +0.9 

51.03 

.15 

38.1    0.9 

4.71 

.15 

30.0 

0.9 

38.3 

37.93  1.10 

73.6    0.9 

20.93    .19 

55.9  -0.9 

50.86 

.16 

37.8    0.3 

4.55 

.16 

39.7 

0.3 

Sept.   7.3 

36.84  1.08 

71.5    1.4 

30.73    .19 

55.5    0.5 

50.70 

.16 

37.5    0.4 

4.39 

.16 

89.5 

0.3 

17.3 

35.78  1.03 

69.8    1.9 

30.55    .18 

54.8    0.9 

50.55 

.15 

37.1    0.4 

4.34 

.15 

39.1 

0.3 

27.3 

•W.f  tf     .94 

67.7    2.3 

30.38    .16 

53.7    1.3 

50.41 

.13 

36.7    0.4 

4.10 

.13 

38.8 

0.3 

Oct.     7.1 

33.89    .84 

65.3    9.7 

30.33    .13 

53.3    1.7 

50.39 

.10 

36.3    0.4 

3.98 

.10 

88.5 

0.3 

17.1 

33.11    .71 

63.3    3.1 

30.13    .09 

50.4    9.0 

50.31 

.06 

35.9    0.3 

3.96 

.06 

38.3 

0.9 

27.1 

33.47     55 

59.0    3.4 

30.05  -.05 

48.3    9.3 

50.17- 

-.01 

35.6    0.3 

3.86- 

-.09 

38.1  -0.1  1 

Nov.    6.0 

33.00    .38 

55.4    3.6 

30.03    .00 

45.7    9.6 

50.18 +.04 

35.4  -0.1 

3.86  +.03 

38.1 

0.0   1 

16.0 

31.71 -.19 

51.7     3.8 

30.05  +.05 

43.0    9.8 

50.35 

.09 

35.3    0.0 

3.93 

.08 

38.3  +0.9  1 

26.0 

31.63  +.01 

47.8    3.8 

30.13    .11 

40.1     3.0 

50.37 

.14 

35.4  +0.9 

4.03 

.14 

38.5 

0.4 

Dec.    6.0 

31.73    .21 

44.0    3.8 

30.26    .16 

37. 1     3.0 

50.54 

.90 

35.8    0.4 

4.30 

.19 

29.0 

0.6 

15.9 

33.04    .41 

40.3    3.6 

30.45    .21 

34.0    3.0 

50.76 

.24 

36.3    0.6 

4.41 

.23 

39.6 

0.8 

25.9 

33.54    .59 

36.8    3.3 

30.68    .95 
30.94  +.28 

31.0    3.0 

51.03 

.98 

37.0    0.8 

4.66 

.27 

30.5 

0.9 

^5.9 

33.23  +.76 

33.6  -9.9 

38.1  -9.8 

51.33 +.31 

37.9  +1.0 

4.95+.30|  31.5 

+1.1 

39 
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Mean 
Solar 
Date. 


Jan.  0.9 
10.9 
dO.9 
30.8 

F«b.    9.8 

19.8 
Mar.  1.7 
11.7 
81.7 
31.7 

Apr.  10.6 
90.6 
30.6 

May  10.6 
20.5 

30.5 

June    9.5 

19.4 

99.4 

July    9.4 

19.4 
29.3 
Aug.  8.3 
18.3 
28.3 

Sept.  7.2 
17.2 
27.2 

Oct.  7.1 
17.1 

27.1 

Not.    6.1 

16.0 

26.0 

Doe.    6.0 

16.0 
25.9 
35.9 


''Groombridge  2320. 


Bight 
Aacension. 


h     m 

16    5 


56.29  +.41 
56.74  .49 
57.27    .56 

57.87  .61 
58.50    .641 


59.15 
59.79 
60.42 
61.00 
61.52 


.65 
.63 
.60 
.55 
.48 


61.97  .41 
62.33  .39 
62.61  .93 
62.79  .13 
62,87  +.03 

62.85  -.06 
62.74  .16 
62.54  .94 
62.25  .32 
61.89     .40 


Declination 
Nwrth. 


o         / 

68    8 


// 


28.2  -3.4 

25.0  9.9 

22.3  9.4 

20.1  1.9 

18.6  IJi 

17.7  -0.5 

17.5  +0.1 

18.0  0.8 

19.1  1.4 

20.8  1.9 

23.0    9.4 

25.6  9.8 

28.5  3.0 

31.6  3.1 
34.8    3JI 


61.46 
60.97 
60.44 
59.88 
59.29 

58.71 
58.14 
57.60 
57.10 
56.67 

56.32 
56.06 


.46 

.51 
.55 
.57 
.58 

.56 
.56 
.51 
.46 
.39 

.31 
.91 


37.9 
40.9 
43.7 
46.3 
48.4 


3.1 
9.9 
9.7 
9.3 
1.9 


50.1  1.5 
51.4      1.0 

52.2  -H).5 
52.4    0.0 

52.2  -0.5 

51.4  1.0 

50.1  1.5 

48.3  9.0 
46.1  9.5 

43.4  9.9 


40.3 
36.9 


55.90 -.10   33.3 


55.85  +.01 
55.91    .19 


29.5 
25.6 


3.5 
3.7 
3.8 

3.8 


56.10     .94    21.8     3.7 

56.39    .34    18.1    3.5 
56.78  +.43    14.7  -3.9 


A  Ophiuchi. 


I 


Bigbt 
Ascension. 


Declination 
South. 


h     m 

16    7 


O  / 

3  21 


// 


39.51  +.96    56.1  +1.7 
39.79    .9Q   57.9    1.7 


40.09  .31 
40.40  .31 
40.71     .31 


41.03 
41.33 
41.62 
41.90 
42.16 


.31 
.30 
.99 
.97 


42.40  .99 

42.61  .90 

42.80  .18 

42.96  .15 

43.09  .13 

43.20  .09 

43.27  .06 

43.31  +.09 

43.32  -.01 
43.29  .04 

43.23  .07 

43.14  .10 

43.03  .19 

42.89  .14 

42.75  .15 


42.59 
42.44 
42.30 
42.18 
42.09 


.15 
.15 
.13 
.10 
.07 


42.04  -.03 
42.03  +.01 
42.07  .06 
42.16  .11 
42.30    .16 

42.49  .91 
42.71  .94 
42.97  +.97 


5.0.6  1.7 

61.2  1.5 

62.6  1.3 

63.9  1.1 

64.8  0.9 

65.6  0.6 

66.0  +0.3 

66.2  0.0 

66.1  -0.9 
65.8  0.4 

65.3  0.5 

64.7  0.7 

64.0  0.6 

63.2  0.8 

62.4  0.8 

61.6  0.8 

60.8  0.7 

60.1  0.7 

59.5  0.6 
59.0  0.5 
58.5  0.4 

58.2  0.3 

57.9  -OJi 

57.8  0.0 

57.8  +0.1 

58.0  0.9 

58.3  0.4 
58.8  0.6 

59  5  0.8 

60.3  1.0 

61.4  1.9 

62.7  1.4 

64.1  1.5 

65.7  1.6 

67.4  1.7 

69.1  +1.7 


r  Herculis. 


Bight 
Ascension. 


h     m 

16  15 

B 

53.33  +.96 
53.63  .32 
53.97    .35 

0'l.*i4      ..R) 

54.72    .39 


55.11 
55.50 
55.88 
56.23 
56.56 

56.85 
57.10 
57.31 
57.47 
57.59 


.39 
.38 
.37 
.34 
.31 

.97 
.93 
.19 
.14 
.09 


57.65  +.04 

57.66  -.01 
57.63  .06 
57.55  .10 
57.42    .15 


57.96 
57.05 
56.82 
56.56 
56.28 


.19 
.99 

.97 

.98 


56.00  .98 
55.72  .97 
55.46  .95 
55.22  .S3 

55.01  .18 

54.85  .13 
54.75  .07 
54.70  -.01 
54.72 +.05 
64  81    .19 

54.96  .18 
55.17  .94 
55.44  +.99 


Declination 
Ifarth. 


46  36 


49.7  -3.3 
46.5    3.0 

43.7  9.6 
41.3  9.1 
39.5     1.5 

38.3    0.9 

37.8  -0.9 
37.8  +0.4 
38.5  1.0 
39.8    1.5 


41.6 
43.8 
46.3 
49.1 
52.0 

54.9 
57.7 
60.5 
63.0 
65.1 


9.0 
9.4 
9.6 

9.8 
9.9 

9.9 
9.6 
9.6 
9.3 
9.0 


67.0  1.6 
68.4  1.9 
69.4     0.8 

70.0  +0.3 

70.1  -OJI 


69.7 
68.8 
67.5 
65.7 
63.5 

60.8 
57.9 
54.6 
51.1 
47.5 


0.6 
1.1 
1.6 
9.0 
9.4 

9.8 
3.1 
3.4 
3.5 
3.6 


43.8  3.6 
40.3     3.5 

36.9  -3.9 


a  Scorpii. 
(Antares.) 


Bight 
Ascension. 


h     m 

16  21 


35.08  +.99 
35.38  .31 
35.71  .33 
36.05  .34 
36.40    .35 


36.75 
37.09 
37.42 
37.74 
38.04 

38.39 
38.57 
38.80 
39.00 
39.17 


Declinatifm 
/South. 


.35 
.34 
.33 
.31 
.99 

.97 

.91 
.18 
.15 


39.31     .19 
39.41    .C8 

39.47  +.04 
39.50    .00 

39.48  -.08 

39.43  .07 

39.34  .10 

39.22  .131 

39.08  .15 

38.92  .17 


38.75 
38.57 
38.41 
38.28 
38.17 


.17 
.17 
.15 
.19 
.09 


o         / 

26    8 


49.3  40.5 
49.9  0.7 
50.7  0.8 
51.6  0.9 
52.5  1.0 

53.5  1.0 

54.5  1.0 

55.4  0.9 
56.3  0.9 
57.1  0.8 

57.9  0,7 

58.6  0.7 
59.3  0.6 
5i>.9  0.6 

60.5  0.5 

61.0  0.5 

61 .5  0.5 
61.9  0.4 
62.3  0.4 

62.6  0.3 

62.9  0.9 
63.0+0.1 

63.1  0.0 
63.1  -0.1 
63.0  0.9 


62.7 
69.4 
62.0 
61.5 
61.1 


0.3 

0.4 
0.4 
0.5 
0.5 


38.11  -.04 

38.09  +.01, 
38.13  .06 
38.22  .19 
38.36    .17 


60.6  0.4 
60.9  0.4 
59.8    ojt 

50.7  -0.1 
59.7  441.1 


38.56  .99  59.8  0.S 
38.81  .96  60.2  0.4 
39.09 +.30   60.7+0.6 
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APPAIENT  PLACES  FOR  THE  I7PPER  TRAMBIT  AT  WASHINGTON. 

f^DraoonU. 

*A  Dracoais. 

^Ophiuchi. 

*a  Trianguli  Auatralis. 

Heu 
Solar 
Bate. 

Bi«ht 
Aaoenaton. 

DecUnation 
Korih. 

Btsht 
Awwnaton. 

Dedinstton 
North. 

Sight 
Aaoenflum. 

Peolinatimi 
South. 

BlglK 

b 
on. 

DecliDBtion 
South. 

h     m 

16  22 

O           / 

61  47 

h     m 

16  28 

O           / 

69    2 

h     m 

16  90 

0           / 

10  18 

h     m 

16  35 

O           / 

68  47 

Ju.    0.9 

8 

14.19  +.a» 

65.3  -8.5 

8 

11.66 +.86 

2l'.8  -8.5 

7.91  +JJ5 

27.8  +1.8 

8 

9.18  +.56 

// 

18.3 

-1.6 

10.9 

14.54 

.89 

52.0    8.1 

12.07 

.46 

18.4    8.1 

8.18 

.98 

29.1    1.4 

9.78 

.64 

16.9 

1.3 

20.8 

14.96 

.45 

49.1     9.6 

12.58 

.54 

15.5    9.6 

8.47 

3> 

30.5    1.3 

10.46 

.71 

15.6 

0.9 

30.8 

15.44 

.49 

46.7    9.1 

13.15 

.00 

13.1     9.1 

8.78 

.81 

31.8    1.3 

11.20 

.75 

15.1 

-0.5 

Feb.    9.8 

15.94 

.£8 

44.9    IJ& 

13.78 

.64 

11.3     1.5 

9.10 

.39 

33.1     1.9 

11.96 

.77 

14.8 

0.0 

19.8 

16.47 

JO 

43.7    0.6 

14.44 

.66 

10.2     0.8 

9.41 

.39 

34.2    1.0 

12.75 

.78 

15.0 

+0.4 

Mar.    1.7 

16.99 

M 

43.3  -0.1 

15.11 

M 

9.7  -0.1 

9.73 

.31 

35.1     0.8 

13.53 

.77 

15.5 

0.7 

11.7 

17.51 

JSO 

43.4  40.5 

15.76 

.64 

9.9  40.5 

10.03 

.30 

35.8    0.6 

14.29 

.75 

16.5 

1.1 

81.7 

17.99 

.46 

44.3    1.9 

16.39 

M 

10.8    1.3 

10.33 

.98 

36.3    0.4 

15.04 

.79 

17.8 

1.5 

31.7 

18.43 

.48 

45.8    1.7 

16.96 

.54 

12.2    1.7 

10.60 

il7 

36.7  40 J2 

15.74 

.68 

19.4 

1.8 

Apr.  10.6 

18.83 

.86 

47.8    9JI 

17.46 

.46 

14.2    9JI 

10.86 

JB 

36.8    0.0 

16.39 

.63 

21.3 

9.0 

90.6 

19.16 

.80 

50.2    9.6 

17.88 

.38 

16.7    9.6 

11.10 

.93 

36,7  -0.1 

16.99 

.56 

23.5 

9.3 

30.6 

19.49 

.S3 

£3.0     9.9 

18.21 

.98 

19.5    9.0 

11.31 

M 

36.5    0.3 

17.51 

.49 

25.8 

9.4 

Maj  10.5 

19.62 

.16 

56.0    8.1 

18.45 

.19 

22.6    8.1 

11.50 

.17 

36.2    0.4 

17.97 

.41 

28.3 

9.6 

90.5 

19.74 

.66 

50.1    ZS 

18.58  +.08 

25.7    8.9 

11.66 

.14 

35.8    0.4 

18.33 

.89 

31.0 

9.6 

80.5 

19.78 +.01 

62.3    8.1 

18.62- 

-.09 

28.9    8.9 

11.79 

.11 

35.4    0.5 

18.61 

.93 

33.6 

9.7 

Jane    9.5 

19.76  - 

-.07 

65.4    8.0 

18.55 

.19 

32.1     8.0 

11.89 

.06 

34.9    0.5 

18.80 

.13 

36.3 

9.7 

19.4 

19.65 

.14 

68.3    9.8 

18.38 

.91 

35.0    9.8 

11.95 

.05 

34.4    0.5 

18.88  +.03 

39.0 

9.6 

99.4 

19.47 

.91 

71.0    9.5 

18.12 

.80 

37.7    9.5 

11.98  +.01 

34.0    0.4 

18.87- 

-.06 

41.5 

9.4 

July    9.4 

19.93 

jn 

73.3    9.1 

17.77 

.88 

40.1    sts 

11.97- 

-.03 

33.5    0.4 

18.75 

.16 

43.7 

9.9 

19.4 

18.94 

.83 

75.3    1.7 

17.35 

.46 

42.1    1.8 

11.93 

.06 

33.1    0.4 

18.54 

J5 

45.8 

1.9 

99.3 

18.59 

.87 

76.8    1.3 

16.85 

.59 

43.7    1.3 

11.85 

.09 

32.8    0.8 

18.25 

.83 

47.5 

1.5 

Aog.   8.3 

18.90 

.41 

77.9    0.8 

16.31 

.57 

44.7    0.8 

11.75 

.19 

32.5    0.3 

17.88 

.40 

48.9 

l.l 

18.3 

17.78 

.43 

78.4  40.8 

15.72 

.60 

45.3  44».3 

11.62 

.14 

32.2    0.9 

17.44 

.45 

49.8 

0.7 

98.9 

17.33 

.45 

78.5  -OJl 

15.11 

.09 

45.4  -OJt 

11.47 

.15 

32.0    0J» 

16.97 

.49 

50.3  40.9 

Sept.   7.9 

16.88 

.45 

78.0    0.7 

14.48 

M 

45.0    0.7 

11.32 

.16 

31.8    0.1 

16.47 

M 

50.2  -0.9 

17.9 

16.43 

.44 

77.0    1.9 

13.86 

.61 

44.0    1.9 

11.16 

.15 

31.7  -0.1 

15.98 

.48 

49.7 

0.7 

97.2 

16.01 

.41 

75.5    1.7 

13.26 

.58 

42.5    1.7 

11.01 

.14 

31.7    0.0 

15.50 

.45 

48.8 

1.9 

OAt.     7.1 

15.61 

.87 

73.6    9.9 

12.71 

.53 

40.5    its 

10.88 

.19 

31.8  40.1 

15.08 

.88 

47.4 

1.6 

17.1 

15.26 

.89 

71.1     9.6 

12.21 

.46 

38.1     9.6 

10.77 

.09 

31.9    0.9 

14.73 

.30 

45.6 

1.9 

27.1 

14.97 

S& 

68.3    8.0 

11.79 

.88 

35.3    3.0 

10.70  - 

-.05 

32.2    0.4 

14.47 

.91 

43.5 

9.9 

ffov.    6.1 

14.76 

.18 

65.1     8.3 

11.45 

M 

32.1     8.4 

10.68 

.00 

32.7    0.5 

14.32- 

-.09 

41.2 

9.4 

16.0 

14.62- 

-.00 

61.6    8.6 

11.22 

A6 

28.6    8.6 

10.70  +.05 

33.3    0.7 

14.29  +.04 

38.7 

9.5 

26.0 

14.58 

.00 

57.9    3.8 

11.10  - 

-.06 

24.9    8.8 

10.78 

.10 

34.1    0.8 

14.39 

.16 

36.3 

9.5 

Dec.    6.0 

14.62  +.09 

54.1    3.8 

11.10 +.06 

21.0     8.8 

10.90 

.15 

35.0    1.0 

14.62 

JB9 

83.8 

9.8 

15.9 

14.76 

.18 

50.2    8.8 

11.22 

.18 

17.2     3.8 

11.07 

.19 

36.1    IS 

14.97 

.41 

81.6 

9.1 

25.9 

14.99 

.07 

46.5    8.0 

11.46 

J9 

13.5    8.6 

11.28 

S3 

37.3    1.3 

15.43 

.51 

29.5 

1.9 

85.9 

15.30 +.34 

43.0  -8.4 

11.81  +.40 

10.0  -8.4 

11.53 +JW 

38.6  +1.4 

15.99 +.60 

27.8 

-1.6 

ao8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 


Kean 
Solar 
Date. 


Jan. 


Feb. 


0.9 
10.9 
30.9 
30.8 

9.8 


17  Hercalis. 


Bigbt 
ABoeoaioiL 


19.8 
Mar.    1.8 

n.7 

81.7 
31.7 

Apr.  10.7 
S0.6 
30.6 

May  10.6 
30.5 

30.5 

JuniB   9.5 

19.5 

29.4 

July    9.4 

19.4 
39.4 
Aug.  8.3 
18.3 
38.3 

Sept.  7.3 
17.3 
37.3 

Oct.  7.2 
17.1 

37.1 

Nov.   6.1 

16.1 

36.0 

Dec.    6.0 

16.0 
35.9 
35^9 


h     m 

16  38 


30.54  -I-.M 
30.80  .38 
31.09  .31 
31.41  .33 
31.76    .35 


DeoliiiaU<m 
North, 


33.11 
33.47 
33.81 
33.15 
33.46 

33.75 
34.00 
34.33 
34.41 
34.55 


.35 
.35 
.34 
.33 
.30 

.37 
.34 
.30 
.16 
.13 


34.65  .06 
34.71  +.03 
34.73  -.01 
34.69  .05 
34.61    .10 


34.50 
34.34 
34.15 
.33.94 
33.71 

33.47 
33.33 
33.98 
33.77 
33.58 


.13 
.17 
.30 
.33 
.34 

.35 
.34 
.33 
.30 
.17 


33.43    .13 

33.33  .08 

33.37  -.03 

33.38  +.04 

33.34  .10 

33.47  .15 
33.65  .31 
33.88 +.35 


39  9 

// 

45.9  -3.3 

43.7  3.0 

39.8  8.6 
37.4  8.3 
35.4  1.7 

34.0  1.1 

33.1  -0.5 

33.9  40.1 
33.3  0.7 

34.3  1.3 

35.7  1.7 

37.6  8.1 
39.9  3.4 

43.4  3.0 
45.1  3.7 

47.9  8.8 

50.7  8.7 
53.3  8.6 

55.8  3.4 
58.1  3.1 

60.0  1.8 

61.6  1.4 

63.9  1.0 

63.7  0.0 

64.1  +0J2 

64.0  -0.3 

63.5  0.7 

63.6  1.3 

61.1  1.6 

59.3  3.0 

57.1  3.4 

54.4  3.8 

51.5  3.0 
48.4  3.3 
45.0  3.4 

41.6  3.4 
38.3  3.3 
34.9  -3.3 


K  Ophiuchi. 


Bight 
A.ac€mrian. 


h     m 

16  51 


37.39  +.89 
37.63  .35 
37.88  .37 
38.17  .39 
38.46    .30 


38.77 
39.07 
39.37 
39.66 
39.94 

40.30 
40.44 
40.66 
40.85 
41.01 


.30 
.30 
.39 
.38 
.87 

.35 
.33 

.81 
.18 
.15 


41.15  .13 
41.35  .08 
41.31  .05 
41.34  +.01 
41.34  -.03 


DeoUnation 
North, 


41.39 
41.33 
41.11 
40.98 
40.83 


.06 
.09 
.13 
.14 
.16 


40.66  .17 

40.49  .17 

40.33  .16 

40.17  .14 

40.04  .11 

39.95  .08 
39.89  -.04 
39.87  +.01 
39.91  .061 
39.99    .11 

40.13  .15 
40.30  .30 
40.53 +.33 


o         / 

9  34 


1/ 


33.4  -8.8 
31.1  8.3 
19.0  8.0 
17.3  1.7 
15.6    1.5 

14.3    1.1 

13.3  0.7 

13.8  -0.3 
13.6  +0.1 

13.9  0.4 

13.5  0.8 

14.4  1.0 

15.6  1.3 
17.0    1.5 

18.5  1.6 


30.1 
31.7 
33.3 

34.8 
36.3 


1.6 
1.6 
1.5 
1.5 
1.3 


37.5    1.1 

38.5  0.9 
39.4    0.7 

30.0  0.5 

30.4  +0.3 

30.6  0.0 

30.5  -0.8 

30.1  0.5 

39.5  0.7 

38.6  1.0 

37.5  1.3 

36.1  1.5 

34.5  1.7 
^.6  1.9 

30.6  8.1 

18.4  3.3 
16.3  3.8 
14.0  -8.3 


d  Herculis. 


Bight 
Aaoenaion. 


h     m 

16  56 


53.86  +Jt] 
53.09  .85 
53.36  .88 
53.66  .31 
53.98    .33 


54.31 
54.64 
54.98 
55.30 
55.60 

55.89 
56.15 
56.38 
56.58 
56.75 


.33 
.33 

.33 
.31 
.30 

.37 
.85 
.89 
.18 
.14 


56.87  .10 
56.95  .06 
57.00  +.08 
56.99  -.08 
56.95    .06 


56.87 
56.74 
56.59 
56.40 
56.19 

55.97 
55.75 
55.53 
55.33 
55.13 


.10 
.14 
.17 
.30 
.33 

.38 
.33 

.31 
.19 
.17 


54.99  .13 
54.89  .08 
54.83  -.03 
54.83  +.03 
54.87    .08 

54.97  .13 
55.13  .18 
55.34  +.99 


DecUnatioii 
North, 


33  44 


VUrsiB  Minoria. 


Bight 
ABoeDakm. 


// 


65.5-3.3 

63.4  3.0 
59.6  8.6 
57.1  8J8 
55.1    1.7 

53.5  1.9 
53.5  0.7 
53.3  -0.1 
53.3  40.4 
53.1    1.0 

54.3  1.5 
56.0  1.9 
58.0  8.3 

60.4  8.4 
63.9  8.6 


65.6 
68.3 
70.8 
73.3 
75.5 


8.7 
8.6 
9.5 
3.4 
8.1 


77.5  1.8 
79.3     L5 

80.6  1.8 

81.6  0.8 
83.1  +0.4 

83.3  0.0 
83.0  -0.5 

81.4  0.9 

80.3  1.3 

78.7  1.7 

76.7  8.1 

74.4  8.5 

71.8  8.8 

68.9  3.0 
65.8    3.8 

63.6  3.3 
59.4  ZJt 
56J3-3.1 


Declination 
North, 


h     m 

16  58 


56.90 +.54 
57.59  .63 
58.56  1.08 

59.76  1.30 

61.16  1.46 

63.69  1.57 
64.30  1.63 
65.93  1.61 
67.51  1.53 
69.00  1.41 

70.33  1.83 

71.47  1.03 
73.37  .78 
73.03  .51 
73.39 +.83 

73.48  -.05 
73.39  .33 
73.83    .60 

73.00  .85 
71.13  1.06 

69.93  1.89 
68.55  1.46 

67.01  1.60 

65.34  1.71 

63.58  l.7dl 

61.77  1.81 
50.96  1.60 

58.17  1.75 

56.46  1.65 
54.87  1.51 

53.43  1.34 
53.30  1.13 
51.30    .87 

50.47  .58 
50.03  -.38 

49.90  +.03 
50.09    .34 

50.59  +.64 


82  14 


// 


33.0-3.4 
18.7  3.3 
15.7  8.8 
13. 1  8.3 
11.1      1.7 

9.7  1.1 
8.9  -0.4 

8.8  +0.3 
9.4    0.9 

10.5    1.4 


13.3 
14.5 
17.0 
19.9 
33.0 


9.0 
8.4 
8.7 
3.0 

3.1 


36.1  3.1 

39.3  3.1 

33.3  8.9 
35.1  8.7 
37.6  9.4 

39.8  9.6 

41.6  1.6 

43.0  i.i 

43.9  0.7 

44.4  40.8 

44.3  H).3 

43.7  0.8 
43.7  1.3 

41.1  1.8 
39.1  8.8 


36.6 
33.8 
30.6 
27.3 
33.6 


8.7 
3.0 
3.3 
3.5 


19.9  3.6 
16.3  3.5 
13.8-3.3 


J 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

o» 

Herculia. 

44 

Ophiuchi. 

P 

Draconis. 

a  Ophiuchi. 

Mean 
Solar 
Date. 

1 

Eight 
AsoenaioD. 

DecUoatloii 
North, 

Bigbt 

AcMienflion. 

Declination 
South. 

Bigbt 
Asoenaion. 

I>edinatl0n 
North. 

Eight 
Asoenaion. 

Declination 
North, 

b 

17 

m 
8 

O            / 

14  31 

h     m 

17  18 

o 

24 

3 

h     m 

17  27 

52  23 

1i     m 

17  89 

12  38 

Jan.     0.9 

8 

49.36  +.90 

67.4 

-9.4 

8 

34.47  +.93 

II 
20.8  +0.4 

8 

31.33  +.18 

36.8  -3.6 

8 

0.25  +.18 

70.2  -«.3 

10.9 

49.58 

.S3 

65.0 

9.3 

34.72 

.96 

21.2 

0.4 

31.54 

JM 

33.2 

3.4 

0.45 

sa 

67.9    9.9 

90^ 

49.83 

.96 

62.7 

9.1 

35.00 

.99 

21.7 

0.5 

31.81 

.30 

30.0 

3.1 

0.68 

.95 

65.8    9.1 

30.8 

50.10 

M 

60.7 

1.9 

35.30 

.31 

22.2 

0.5 

32.13 

.34 

27.1 

9.7 

0.95 

.97 

63.8    1.8 

Feb.    9.8 

50.40 

.30 

59.0 

1.6 

35.62 

.33 

22.7 

0.5 

32.49 

.38 

24.6 

9.1 

1.22 

.99 

62.1    1.5 

19.8 

50.70 

.ao 

57.6 

IJt 

35.96 

.34 

23.3 

0.5 

32.88 

.40 

22.8 

1.5 

1.52 

.30 

60.7    1.9 

Mar.    1.8 

51.00 

.30 

56.6 

0.8 

36.30 

.34 

23.8 

0.5 

33.29 

.41 

21.6 

0.9 

1.82 

.30 

59.7    0.8 

11.7 

51.30 

.30 

56.1 

-0.3 

36.63 

.33 

24.3 

0.5 

33.71 

.4! 

20.9- 

-0.3 

2.12 

.30 

59.1  -0.4 

21.7 

51.60 

.99 

56.0  +0.1 1 

36.96 

.33 

24.7 

0.4 

34.12 

.41 

21.0 -^.41 

2.41 

.99 

58.9    0.0 

31.7 

51.88 

.96 

56.3 

0J» 

37.28 

.31 

25.1 

0.3 

34.52 

.39 

21.7 

1.0 

2.70 

.96 

59.2  +0.5 

Apr.  10.7 

52.15 

.96 

57.0 

0.9 

37.59 

.30 

25.4 

0.3 

34.90 

.36 

23.0 

1.6 

2.98 

.97 

59.8    0.6 

20.6 

52.41 

.94 

58.1 

1.9 

37.88 

.98 

25.6 

0.9 

35.24 

.33 

24.9 

9.1 

3.25 

.95 

60.8    1.9 

30.6 

52.64 

.99 

59.5 

1.5 

38.15 

.96 

25.8 

OS 

35.55 

.99 

27.2 

9.5 

3.49 

.93 

62.2    1.4 

May  10.6 

52.84 

.19 

61.1 

1.7 

38.40 

.94 

26.0 

0.9 

35.81 

.94 

29.8 

9.8 

3.71 

.Sft 

63.7     1.6 

20.5 

53.02 

.16 

62.9 

1.8 

38.63 

.91 

26.2 

0.9 

36.03 

.18 

32.8 

3.0 

3.91 

.18 

65.4     1.8 

30.5 

53.17 

.13 

64.8 

1.9 

38.82 

.17 

26.4 

0.9 

36.18 

.13 

35.9 

3.1 

4.08 

.15 

67.3    1.9 

June   9.5 

53.28 

.10 

66.7 

1.9 

38.97 

.14 

26.5 

0.9 

36.28 

.07 

39.1 

3.9 

4.21 

.19 

69.1     1.9 

19.5 

53..% 

.06 

68.6 

1.8 

39.10 

.10 

26.7 

0.9 

36.32  +.01 

42.2 

3.1 

4.31 

.08 

71.0    1.8 

29.4 

53.40  +.03 

70.4 

1.7 

39.18 

.06 

27.0 

0J9 

36.30- 

-.05 

45.3 

9.9 

4.37  +.04 

72.8    1.7 

Jaly    9.4 

53.40- 

-.09 

72.1 

1.6 

39.21  +.0^ 

27.3 

0.9 

36.22 

.11 

48.1 

9.7 

4.39 

.00 

74.5     1.6 

19.4 

53.36 

.05 

73.6 

1.4 

39.21- 

-.08 

27.4 

0.9 

36.09 

.16 

50.7 

9.4 

4.37- 

-.04 

76.0     1.4 

29.4 

53.29 

.09 

74.9 

1J9 

39.16 

.07 

27.7 

0.9 

35.90 

S\ 

52.9 

9.1 

4.32 

.07 

77.3    1.9 

Aug.  8.3 

53.19 

.19 

75.9 

0.9 

39.07 

.10 

27.9 

0.9 

35.66 

.96 

54.8 

1.7 

4.22 

.11 

78.4     1.0 

18.3 

53.05 

.15 

76.7 

0.7 

38.96 

.13 

28.0 

0.1 

35.38 

.99 

56.3 

1.9 

4.10 

.14 

79.2    0.7 

28.3 

52.90 

.16 

77.3 

0.4 

38.81 

.16 

28.1  -fO-l 

35.07 

.39 

57.3 

0.7 

3.95 

.16 

79.9    0.5 

Sept.  7.2 

52.72 

.18 

77.5  +0.1 

38.64 

.17 

28.1 

0.0 

34.74 

.34 

57.7  -H).9 

3.79 

.17 

80.2  +Oil 

17.2 

52.54 

.18 

77.5  -0.9 

38.47 

.17 

28.1 

-0.1 

34.39 

.35 

57.8  -0.9 

3.61 

.18 

80.3  -0.1 

27.2 

52.37 

.17 

77.1 

0.5 

38.29 

.1? 

28.0 

0.9 

34.04 

.34 

57.3 

0.7 

3.43 

.17 

80.0    0.4 

Oct.     7.2 

52.20 

.15 

76.5 

0.8 

38.13 

.15 

27.8 

0.9 

33.70 

.39 

56.3 

1.3 

3.26 

.16 

79.5    0.7 

17.1 

52.06 

.13 

75.6 

1.1 

37.99 

.19 

27.5 

0.9 

33.39 

.99 

54.7 

1.8 

3.11 

.14 

78.7    0.9 

27.1 

51.95 

.10 

74.3 

1.4 

37.88 

.09 

27.3 

0.9 

33.11 

.95 

52.7 

9.9 

2.99 

.11 

77.6    1.9 

Nov.   6.1 

51.87 

.06 

72.8 

1.7 

37.82- 

-.04 

27.1 

OJi 

32.89 

J30 

50.3 

9.6 

2.90 

.07 

76.3    1.5 

16.1 

51.83- 

-.01 

71.0 

1.9 

37.80  +.01 

26.9 

0.9 

32.71 

.14 

47.5 

3.0 

2.86- 

-.09    74.6     1.7   1 

26.0 

51.85  +.04 

68.9 

9.1 

37.83 

.06 

26.7  -0.1 1 

32.61- 

-.07 

44.3 

3.3 

2.85 +.09',  72.8    9.0  1 

Dec.    6.0 

51.91 

.00 

66.7 

9.3 

37.91 

.11 

26.7 

0.0 

32.57 

.00 

40.9 

3.5 

2.90 

.07 

70.7    9.1 

16.0 

53.02 

.13 

64.3 

9.4 

38.05 

.16 

26.8  -H>.1 

32.60  +.07 

37.3 

3.6 

2.99 

.19 

68.5    9.9 

25.9 

52.18 

.18 

61.9 

9.4 

38.24 

.91 

26.9 

0.9 

32.70 

.14 

33.6 

3.0 

3.13 

.16    66.2     9.3 

35.9 

52.38  +.91 

59.5  Hi.4 

38.47  +.95 

27.2  -H0.3 

32.88  +.90 

30.0 

-3.6 

3.31  +.9o'  63.9  -3.3  1 
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APPARENT  PLACES  FCMt  THE  UPPER  TRANCaT  AT  WASEDIf GTON. 

•« 

Draconis. 

fi- 

Eierculis. 

*^^  Draconia  (pi 

r.) 

7 

Draconia. 

Mean 
Solar 
Date. 

» 

Bight 
Aaoeiaion. 

DedinatlQii 
North, 

AaoenflioiL 

DecHnatifflii 
Nbfthm 

Bigbt 
AfloeasloiL 

DeoUnation 
North, 

Bl^t 
AMwnaUm. 

North, 

h     m 

17  37 

68  48 

h     m 

17  41 

O            / 

27  4n 

h     m 

17  44 

o 

72 

12 

h     m 

17  53 

o 

51 

29 

JnD.       1.0 

B 

38.38  +.18 

48!o  • 

-3.7 

8 

97.18  +.16 

4K0  -«.9 

a 
8.10  +.17 

29.'2  -«.7 

8 

87.06  +.14 

68L5  -6.6  1 

10.9 

38.69 

.39 

44.4 

3.5 

97.36 

.90 

38.1 

9.8 

8.34 

.80 

25.6 

8.5 

37.23 

.90 

64.9 

3.4 

90.9 

38.96 

.39 

41.1 

.1.9 

97.58 

M 

35.3 

9.6 

8.70 

.49 

22.2 

3.9 

87.46 

J6 

61.6 

3JI 

90.9 

39.40 

.48 

38.1 

9.8 

97.84 

JK 

39.8 

9.3 

9.18 

.63 

19.2 

9.8 

87.75 

.91 

66.6 

9.6 

Feb.    9.8 

39.91 

.55 

35.6 

9.9 

98.11 

.99 

30.6 

1.9 

9.76 

.69 

16.6 

9.3 

88.06 

.85 

56.0 

2.4 

19.8 

40.49 

.80 

33.6 

1.6 

98.41 

.80 

98.9 

IJi 

10.49 

.68 

14.5 

1.7 

38.44 

JB 

53.9 

1.8 

Mar.    1.8 

41.12 

.63 

39.3 

1.0 

98.79 

.81 

27.7 

IJO 

11.12 

.73 

13.1 

1.1 

88.63 

.40 

52.4 

1.9 

11.8 

41.76 

.64 

31.6  H).3 

99.04 

.31 

27.0  -0.4 

11.87 

.75 

12.4 

H9.4 

39.23 

.40 

51.5  -0.5 

21.7 

49.40 

.64 

31.6  +0.3 

99.35 

.31 

26.8  +0.1 

12.69 

.74 

12.3  +0.9 

89.64 

.40 

51.3  +0.1 

31.7 

43.03 

.61 

39.3 

1.0 

29.66 

.30 

27.2 

0.6 

13.35 

.71 

12.9 

0.0 

40.04 

JO 

51.8 

0.7 

Apr.  10.7 

43.69 

.56 

33.6 

1.6 

99.96 

.99 

28.1 

1.1 

14.04 

.66 

14.1 

1.6 

4042 

.37 

52.8 

1.3 

90.7 

44.16 

.50 

35.4 

9.0 

30.94 

.97 

29.4 

1.5 

14.67 

.50 

15.8 

9.0 

40.79 

.85 

64.4 

1.9 

30.6 

44.63 

.43 

37.8 

9.5 

30.50 

.95 

31.1 

1.9 

15.22 

JW 

18.1 

9J( 

41.12 

.81 

66.6 

9.3 

May  10.6 

45.01 

.34 

40.5 

9.9 

30.73 

.99 

33.2 

9.9 

15.68 

.40 

20.8 

9.8 

41.41 

JK 

69.1 

9.7 

90.6 

45.31 

.95 

43.5 

3.1 

30.94 

ao 

35.5 

9.4 

16.02 

.99 

23.8 

6.1 

41.66 

m 

61.9 

3.0 

30.5 

45.51 

.15 

46.8 

8.3 

31.11 

.15 

38.0 

9.5 

16.26 

.17 

26.9 

3.9 

41.84 

.17 

65.9 

3.1 

June    9.5 

45.61  +.&•> 

50.1 

3.3 

31.94 

.11 

40.5 

9.5 

16.37  +.05 

30.2 

8.3 

41.98 

.11 

68.2 

SJS 

19.5 

45.61  - 

-.06 

53.4 

3.3 

31.34 

.07 

43.0 

9.5 

16.36- 

-417 

33.5 

3.9 

42.06  +.86 

71.4 

3.9 

99.5 

45.50 

.16 

56.6 

3.1 

31.39  +.03 

45.5 

9.4 

16.23 

.19 

36.7 

3.1 

42.08- 

-.01 

74.6 

3.1 

July    9.4 

45.29 

.95 

59.6 

9.9 

31.40  - 

-.01 

47.8 

9.9 

15.98 

.31 

39.7 

9.9 

42.04 

.07 

77.6 

9.9 

19.4 

44.99 

.34 

69.3 

9.6 

31.36 

.05 

49.9 

9.0 

15.61 

.41 

42.5 

9.6 

41.94 

.18 

80.4 

9.6 

99.4 

44.61 

.43 

64.7 

9.9 

31.99 

.09 

51.8 

1.7 

15.15 

.51 

45.0 

9.3 

41.78 

.18 

82.9 

9.3 

Aug.   8.4 

44.14 

.50 

66.8 

1.8 

31.18 

.13 

53.4 

1.4 

14.59 

.60 

47.1 

1.9 

41.58 

.98 

85.0 

1.9 

18.3 

43.61 

.56 

68.4 

1.4 

31.03 

.16 

54.6 

1.1 

13.96 

.67 

48.7 

1.4 

41.33 

.97 

86.7 

1.5 

98.3 

43.03 

.60 

69.5 

0.9 

30.85 

.19 

55.5 

0.7 

13.26 

.79 

49.9 

1.0 

41.03 

.30 

86.1 

1.1 

Sept.  7.3 

49.41 

.63 

70.1  +0.4 

30.65 

JM) 

66.1  +0.3 

12.51 

.76 

50.6  40.5 

40.72 

.33 

8R.9 

tiJB 

17.9 

41.77 

.64 

70.3 

-0.1 

30.44 

.91 

56.2 

0.0 

11.74 

.78 

50.9  --0.1 

40.38 

.34 

89.3  40.1  1 

97.9 

41.19 

.64 

69.9 

0.7 

30.93 

.91 

66.0  -0.4 

10.96 

.77 

50.5 

0.6 

40.03 

.34 

89.1  -0.4  1 

Oct.     7.9 

40.49 

.61 

68.9 

1.9 

30.03 

.90 

55.4 

0.8 

10.19 

.76 

49.7 

1.1 

89.70 

.38 

88.5 

0J» 

17.9 

39.89 

.57 

67.5 

1.7 

99.84 

.18 

54.3 

1.9 

9.46 

.70 

48.3 

1.6 

39.38 

JM 

87.3 

1.4 

97.1 

39.34 

.51 

65.5 

9.9 

29.67 

.15 

52.9 

1.0 

8.79 

.64 

46.4 

9.1 

89.09 

JK 

85.6 

1.9 

Nov.   6.1 

38.86 

.44 

63.1 

9.6 

99.54 

.11 

51.1 

9.0 

8.19 

M 

44.1 

9.6 

36.84 

.99 

83.5 

9.3 

16.1 

38.47 

.34 

60.3 

3.0 

99.46 

.06 

48.9 

9.3 

7.68 

.45 

41.3 

3.0 

38.64 

.17 

80.9 

9.8 

96.1 

38.17 

.94 

57.1 

3.3 

29.49- 

-.01 

46.5 

9.6 

7.29 

.33 

38.2 

38 

88^ 

.11 

78.0 

3.1 

Dee.    6.0 

37.98 

.13 

53.6 

3.6 

99.43  +.04 

43.8 

9.8 

7.02 

.90 

34.7 

3.5 

38.43- 

-.04 

74.7 

3.8 

16.0 

37.91  - 

-.01 

49.9 

8.7 

99.49 

.09 

40.9 

9.9 

6.89- 

-.06 

31.1 

3.7 

38.42 +.03 

71.3 

3.5 

26.0 

37.95  +.11 

46.9 

3.7 

29.60 

.14 

38.0 

3.0 

6.90 +X8   27.4 

3.7 

38.49 

.10   67.7 

3.6 

35.9 

38.19  +.23 

42.5  -^.6 

• 

29.76  +.18 

35.0  H2.9 

7.05 +.911  23.7-^.61 

86.62  +.16:  64.1  • 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

ys  Sagittarii. 

tfi 

Sagittarii. 

"a 

Octantis. 

Mean 
Solar 
Bate. 

1 

Bight 
Aaeenaioii. 

Declinatloii 
South, 

Klght 
ABcension. 

Declination 
South. 

Right 
ABoenaion. 

Declination 
South. 

h     m 

17  57 

30  25 

h 

18 

m 

6 

O           / 

21     5 

h 
18 

o 

89 

16 

Jan.     1.0 

8 

36.37  +M 

26.2  H>.3 

B 

7.64  +.18 

26.6  40.9 

m     s 

9  29.51  +  7.34 

42.1 

-3.1 

10.9 

36.60    JH 

26.0    0J9 

7.84 

.99 

26.8    0.3 

9  38.36 

10.35 

39.0 

3.0 

90.9 

36.86    .S8 

25.8  H>.i 

8.08 

JXS 

27.2    0.3 

9  50.07 

13.07 

36.1 

9.7 

90.9 

37.15    .30 

25.8    0.0 

8.34 

.98 

27.5    0.3 

10     4.37 

15.45 

33.6 

9.3 

Feb.    9.9 

37.47    .38 

25.7    0.0 

8.63 

M 

27.8    0.3 

10  20.84 

17.39 

31.5 

14) 

19.8 

37.80    .34 

25.8    0.0 

8.93 

.31 

28.1    0.3 

10  39.08 

18.93 

29.8 

1.5 

Mar.    1.8 

38.15    .35 

25.8  +0.1 

9.25 

.39 

28.3    0.9 

10  58.58 

19.98 

28.5 

1.0 

11.8 

38.50    .36 

25.9    0.1 

9.57 

.39 

28.5  +0.1 

11   18.93 

90.60 

27.8 

-0.5 

21.7 

38.85    .35 

26.0    0.1 

9.90 

.39 

28.6    0.0 

11  39.66 

90.68 

27.5 

0.0 

31.7 

39.20    .34 

26.1    0.1 

10J22 

.as 

28.5  -0.1 

12    0.28 

90.45 

27.7+0.5    1 

Apr.  10.7 

39.54    .34 

26.2    0.1 

10.54 

.31 

28.4    0.1 

12  20.48 

19.81 

28.4 

0.9 

ao.7 

39.87    .39 

26.4    0.9 

10.85 

.30 

28.2    0.9 

12  39.80 

18.73 

29.5 

1.4 

30.6 

40.19    .31 

26.6    0.9 

11.15 

.99 

28.0    0.9 

12  57.82 

17.96 

31.1 

1.7 

May  10.6 

40.48     SB 

26.8    0.9 

11.42 

J87 

27.7    0.3 

13  14.24 

15.46 

33.1 

9J9 

20.6 

40.75     M 

27.0    0.3 

11.68 

.34 

27.5    0.9 

13  28.68 

13.33 

35.4 

9,5 

30.6 

40.99    .93 

27.4    0.4 

11.91 

.99 

27.2    0.9 

13  40.84 

10.93 

38.1 

9.8 

June   9.5 

41.20    .19 

27.8    0.4 

12.11 

.18 

27.0    0.9 

13  50.49 

8.96 

40.9 

3.0 

19.5 

41.37    .15 

28.2    0.5 

12.28 

.14 

26.9  H).l 

13  57.34 

5.41 

44.0 

3.1 

29.5 

41.49    .10 

28.7    0.6 

12.40 

.10 

26.8    0.0 

14     1.28  +  9.43 

47.1 

3.1 

July    9.4 

41.57     .05 

29.3    0.6 

12.48 

.06 

26.8    0.0 

14     2.18  - 

-  0.63 

50.3 

3.1 

19.4 

41.60  +.01 

29.8    0.6 

12.52  +.01 

26.9  +0.1 

14     0.03 

3.65 

53.3 

3.0 

29.4 

41.58  -.04 

30.4    0.6 

12.51  • 

-.03 

27.0    0.1 

13  54.92 

6.59 

56.2 

9.8 

Aug.   8.4 

41.52    .08 

31.0    0.5 

12.46 

.07 

27.1    0.9 

13  47.03 

9.94 

58.8 

9.5 

18.3 

41.42    .19 

31.5    0.5 

12.37 

.11 

27.3    0.9 

13  36.51 

11.66 

61.1 

9.1 

28.3 

41.28    .15 

31.9    0.4 

12.25 

.14 

27.5    OS 

13  23.82 

13.61 

63.0 

1.6 

Sept.  7.3 

41.11     .17 

32.2    OJI 

12.10 

.16 

27.6    0.1 

13     9.39 

15.08 

64.4 

1.1 

17.3 

40.93    .19 

32.4  +0.1 

11.93 

.17 

27.7    0.1 

12  53.79 

16.01 

65.2+0.5    1 

27.2 

40.74     .19 

32.4    0.0 

11.76 

.17 

27.8  -H).l 

12  37.53 

16.99 

65.4 

-0.1 

Oct.     7.2 

40.56    .18 

32.3  -0.1 

11.59 

.16 

27.9    0.0 

12  21.37 

15.90 

65.0 

0.7 

17.2 

40.39    .15 

32.1    0.3 

11.43 

.14 

27.9    0.0 

12     5.90 

14.88 

64.0 

1.9 

27.1 

40.25    .19 

31.8    0.4 

11.30 

.19 

27.9    0.0 

11  51.79 

13.19 

62.5 

1.8 

Nov.    6.1 

40.15    .08 

31.4    0.4 

11.20 

.06 

27.8    0.0 

11  39.66 

10.94 

60.5 

9.3 

16.1 

40.09  -.03 

30.9    0.5 

11.14  • 

-.03 

27.8    0.0 

11  30.03 

8.19 

58.0 

9.7 

26.1 

40.08  +.09 

30.4    0.5 

11.13  +.01 

27.8    0.0 

11  23.35 

5.10 

55.1 

3.0 

Dec.    6.0 

40.13    .07 

30.0    0.4 

11.16 

.06 

27.9  -W.l 

11  19.89- 

-  1.76 

52.() 

3ai 

16.0 

40.23     .13 

29.5    0.4 

11.25 

.11 

28.0    0.1 

11    19.82  +  1.67 

4b.8 

3.3 

26.0 

40.38    .18 

29.2    0.3 

11.38 

.16 

28.2    0.9 

11  23.21 

5.09 

45.5 

3.9 

36.0 

40.59  +J» 

28.9  -0.9 

11.56 +.90 

28.4  40.3 

11  29.95  +  8.35 

42.3 

-3.1 

aid 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Dttte. 

ij  Serpentis. 

1 

Aquils. 

a  Lyrae. 
(Vega.) 

fi  Lyra. 

Right 
Aaoenalon. 

BeeUnation 
8o%Uh. 

Bight 
Aacemgiwi. 

Declination 
StmOi. 

Right 
Asoenaion. 

Declination 
North. 

Right 
AiMwniiion. 

Declination 
North. 

h     m 

18  14 

0       / 

2  55 

h     m 

18  28 

0 

8 

19 

h     m 

18  32 

38  39 

h     m 

18  45 

0 

33 

12 

1 

Jan.     1.0 

8 

42.00  +.15 

51.6+1.4 

B 

15.40  +.14 

55.7  +1.0 

35.96  +.10 

53.9 

-3.9 

21.17 +.09 

53'.V  -a.o  1 

10.9 

42.18 

.19 

53.0     1.4 

15.56 

.18 

56.6 

1.0 

36.09 

.15 

50.7 

3.9 

81.38 

.13 

50.7 

3.0 

S0.9 

42.38 

.99 

54.3     1.3 

15.76 

.91 

57.6 

0.9 

36.26 

.19 

47.6 

3.0 

81.43 

.18 

47.7 

9.8 

30.9 

42.61 

.94 

55.6     IJI 

15.!K) 

.94 

58.5 

0.9 

36.47 

.93 

44.7 

«.7 

31.63 

.91 

45.0 

9.6 

Feb.    9.9 

42.87 

.96 

56.7    1.0 

16.34 

.96 

59.3 

0.7 

36.78 

.97 

43.1 

».4 

31.86 

.95 

42.5 

9.3 

19.8 

43.14 

.96 

57.6    0.8 

16.51 

.98 

60.0 

0.6 

37.00 

.99 

40.0 

1.9 

32.13 

.97 

40.4 

1.8 

Mmr.    1.8 

43.42 

.99 

58.3    0.5 

16.80 

.99 

60.4 

0.4 

37.31 

.39 

38.3 

1.4 

83.41 

.30 

38.8 

1.4^ 

11.8 

43.73 

.30 

58.7  +0.3 

17.09 

.30 

60.7  +0.1 

37.64 

.33 

37.3 

0.8 

23.71 

.31 

37.7 

0.8 

d1.8 

44.01 

.30 

58.8    0.0 

17.39 

.30 

60.7  -0.1 

37.98 

.34 

36.7  -0.9 

33.03 

.39 

37.8 

-0.3 

31.7 

44.31 

.30 

58.7  -0.3 

17.70 

.30 

60.5 

0.3 

38.38 

.34 

36.8  +0.4 

83.36 

.39 

37.2  +0.3  1 

Apr.  10.7 

44.60 

.99 

58.3    0.5 

18.00 

.30 

60.1 

0.5 

38.65 

.33 

37.0 

1.0 

83.68 

.39 

.37.8 

0.9 

30.7 

44.89 

.98 

57.6    6.7 

18.30 

.99 

59.5 

0.7 

38.98 

.39 

38.7 

1.5 

84.00 

.31 

38.9 

1.4  1 

30.6 

45.17 

.97 

56.8    0.9 

18.59 

.98 

58.8 

0.8 

39.30 

.30 

40.5 

1.9 

84.30 

.30 

40.5 

1.8 

Mmy  10.6 

45.43 

.95 

55.8    1.1 

18.86 

.96 

57.9 

0.9 

39.59 

.98 

43.6 

9.3 

34.59 

.98 

42.5 

9.9 

30.6 

45.66 

.93 

54.6    1.9 

19.11 

.94 

57.0 

1.0 

39.85 

.94 

45.1 

9.6 

24.85 

.95 

44.9 

9.5 

30.6 

45.88 

.90 

53.5    1.9 

19.35 

.99 

56.0 

1.0 

40.07 

.91 

47.9 

9.9 

35.09 

.33 

47.5 

9.7 

Juno   9.5 

46.07 

.17 

53.3    1.9 

19.55 

.19 

55.0 

1.0 

40.26 

.16 

50.8 

3.0 

35.29 

.18 

I1O.2 

9.8 

19.5 

46.33 

.13 

51.1      1.9 

19.73 

.15 

54.1 

0.9 

40.40 

.19 

53.8 

3.0 

25.44 

.14 

53.1 

"i 

39.5 

46.33 

.09 

49.9    1.1 

19.85 

.11 

53.2 

0.8 

40.50 

.07 

56.9 

3.0 

25.56 

.09 

56.0 

9.8  < 

July    9.5 

46.40 

.05 

48.9     1.0 

19.94 

.07 

52.4 

0.7 

40.54  +.09 

59.8 

9.9 

25.63  +.04 

58.8 

9.7 1 

19.4 

46.44  +.01 

48.0    0.9 

19.99  +.03 

51.7 

0.6 

40.53- 

-.03 

63.6 

9.7 

85.64- 

-.01 

61.5 

9.6 

39.4 

46.43  - 

-.03 

47.3    0.7 

30.00- 

-.01 

51.2 

0.5 

40.48 

.06 

65.1 

9.4 

85.61 

.05 

63.9 

9.3 

Aug.   8.4 

46.38 

.07 

46.5    0.6 

19.97 

.05 

50.7 

0.4 

40.37 

.13 

67.4 

9.1 

85.53 

.10 

66.3 

9.1 

18.3 

46.30 

.10 

46.0    0.4 

19.89 

.09 

50.4 

0.3 

40.23 

.17 

69.4 

1.8 

25.48 

.14 

68.1 

1.7  i 

38.3 

46.18 

.13 

45.6    0.3 

19.79 

.19 

50.2 

0.9 

40.04 

M 

71.0 

1.4 

85.26 

.17 

69.7 

1.4 

Sept.  7.3 

46.04 

.15 

45.4  -4.9 

19.65 

.14 

50.1  -0.1 

39.83 

JXi 

72.2 

1.0 

35.07 

JSO 

70.9 

1.0  > 

1 

17.3 

45.88 

.16 

45.3    0.0 

19.50 

.16 

50.0 

0.0 

39.56 

.95 

72.9 

0.5 

34.86 

.99 

71.7 

0.6  1 

37.8 

45.71 

.17 

45.4  +4.1 

19.33 

.16 

50.1  +0.1 

39.33 

.95 

73.3  +0.1 

34.63 

.93 

72.1 

+0.9 

Oct.     7.2 

45.54 

.16 

45.6    0.3 

19.17 

.16 

50.3 

0.9 

39.07 

JB 

73.1  -0.4 

24.40 

.93 

72.1  -OJJ 

17,8 

45.39 

.14 

45.9    0.4 

19.01 

.15 

50.5 

0.3 

38.83 

JM 

72.5 

0.8 

24.17 

.93 

71.6 

0.7 

87.3 

45.35 

.19 

46.4    0.6 

18.87 

.19 

50.9 

0.4 

38.60 

.91 

71.4 

1.3 

23.97 

.90 

70.7 

1.1 

Nov.   6.1 

45.15 

.09 

47.1     0.7 

18.76 

.09 

51.3 

0.5 

38.40 

.18 

69.9 

1.7 

23.78 

.17 

69.3 

1.5 

1 

16.1 

45.08  • 

-.05 

47.9     0.9 

18.69 

.05 

51.9 

0.6 

38.34 

.14 

67.9 

9.1 

83.63 

.13 

67.6 

1.9 

86.1 

45.06 

.00 

48.8     1.0 

18.66- 

-.01 

52.5 

O.V 

38.13 

.09 

65.6 

9.5 

23.52 

.09 

65.5 

9.3 

Dec.    6.0 

45.07  +.04 

49.9    1.1 

18.67  +.03 

53.3 

0.8 

38.05- 

-.04 

62.9 

9.8 

23.46  • 

-.04 

63.0 

9.6 

1 

16.0 

45.14 

.08 

51.1     1.9 

18.73 

.08 

54.2 

0.9 

38.03  +.01 

59.9 

3.0 

83.44  +.01 

60.3 

9,8 

36.0 

45.34 

.13 

53.4     1.3 

16.82 

.13 

55.1 

0.9 

38.07 

.07 

5G.8 

3.3'  2M8 

.06 

57.4 

9.9 

36.0 

45.39  +.17 

53.8  +1.4 

18.96  +.16 

56.0  +1.0 

38.16 +.19 

5:^.6 

-3.9  1  23.56 +.11 

54.4 

-3.0 
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APPARENT  Pf.ACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Sagittarii. 

*50  Dracoaia. 

C  Aquilse. 

d\ 

Sagittarii. 

Mean 
Solar 
Bate. 

1 

Bight 
ABceiston. 

DecUnatton 
SovOh. 

Bight 

I)«Altiiatl<m 
North. 

Bight 

DecUnatloD 
yorth. 

Bight 
AflceziBion. 

Decliiiation 
South. 

h     m 

18  47 

m 
O            / 

26  27 

h     m 

18  50 

o 

75 

16 

h     m 

18  59 

o       » 

13  40 

h     m 

19  10 

O            / 

19  10 

Jan.     1.0 

B 

20.84  +.15 

1217  -OJi 

22.39- 

-.08 

52.8  • 

-3.6 

'32.10 +.00 

29.5  -9.1 

8 

9.78 +.11 

40.6  +0.1 

11.0 

21.01 

.18 

12.5    0.9 

22.39  +.08 

49.2 

3.6 

32.21 

.13 

27.4    9.1 

9.91 

.15 

40.8    0.1 

20.9 

21.21 

J» 

12.3    0.9 

22.56 

.95 

45.7 

3.5 

32.36 

.17 

25.3    9.0 

10.08 

.19 

40.9    0.1 

90.9 

21.45 

.95 

12.1     0.9 

22.88 

.40 

42.3 

3.9 

32.55 

.90 

23.3    1.6 

10.29 

.99 

41.0  +0.1 

Feb.    9.9 

21.72 

.98 

11.9     0.9 

23.36 

.54 

39.3 

9.9 

32.76 

.99 

21.6    1.6 

10.52 

.94 

41.0    0.0 

19.9 

22.01 

.ao 

11.6     0.9 

23.96 

.66 

36.6 

9.4 

33.00 

.95 

20.2    1.3 

10.78 

.97 

41.0-0.1 

Mar.    1.8 

22.31 

.39 

11.4     0.3 

24.68 

.76 

34.5 

1.8 

33.25 

.97 

19.0    0.9 

11.05 

M 

40.9    0.9 

11.8 

22.64 

.33 

11.1     0.3 

25.47 

.89 

32.9 

1.9 

33.53 

.98 

18.3    0.5 

11.35 

.30 

40.6    0.3 

21.8 

22.97 

.9? 

10.8     0.3 

26.32 

.86 

32.0  -0.0 

33.82 

.99 

18.0  H).i 

11.65 

.31 

40.2    0.4 

31.8 

23.31 

.34 

10.4     0.4 

27.20 

.87 

31.7  ■ 

+0.1 

34.11 

.30 

18.1  +0.3 

11.97 

.39 

39.7    0.5 

Apr.  10.7 

23.64 

.34 

10.1     0.4 

28.07 

.85 

32.1 

0.7 

34.41 

.30 

18.7    0.7 

12.29 

.39 

39.2    0.6 

30.7 

23.96 

.33 

0.6     0.4 

28.90 

.81 

33.1 

1.3 

34.71 

.99 

19.6    1.1 

12.61 

.39 

38.5    0.7 

30.7 

24.31 

.39 

9.3    0.4 

29.68 

.73 

34.7 

1.9 

35.00 

.98 

20.9    1.4 

12.93 

.31 

37.8    0.7 

May  10.G 

24.63 

.31 

8.9    0.3 

30.-37 

.64 

36.9 

9.4 

35.28 

.97 

22.5    1.7 

13.24 

.30 

37.0    0.7 

20.6 

24.92 

.90 

8.6    0.9 

30.96 

.63 

39.5 

9.7 

35.54 

.95 

24.3    1.9 

13.54 

.99 

36.3    0.7 

30.6 

25.20 

.96 

8.4    0.1 

31.43 

.40 

42.3 

3.0 

35.78 

.93 

26.3    9.1 

13.82 

.96 

35.6    0.7 

June   9.6 

25.25 

.93 

8.3  H).l 

31.77 

.96 

45.5 

3.9 

35.99 

.90 

28.4    9.1 

14.07 

.93 

35.0    0.6 

19.5 

25.66 

.19 

8.3    0.0 

31.96  +.19 

48.8 

3.4 

36.17 

.16 

30.6    9.1 

14.29 

.90 

34.5    0.5 

29.5 

25.83 

.16 

8.4  +«.9 

32.01- 

-.08 

52.2 

3.4 

36.31 

.19 

32.7    9.1 

14.47 

.16 

34.0    0.4 

July    9.5 

25.95 

.10 

8.6    0.3 

31.91 

.17 

55.6 

3.3 

36.41 

.08 

34.7    9.0 

14.61 

.19 

33.7    0.9 

19.5 

26.03 

.06 

8.9    0.3 

31.66 

.39 

58.9 

3.9 

36.47  +.04 

36.7    1.9 

14.70 

.07 

33.5  -0.1 

29.4 

26.06  +.01 

9.3    0.4 

31.28 

.45 

62.0 

3.0 

36.49- 

-.01 

38.4     1.7 

14.75  +.03 

33.5    0.0 

Aug.  8.4 

26.05- 

-.04 

9.8    0.4 

30.76 

.58 

64.8 

9.7 

36.46 

.05 

40.0    1.5 

14.76  - 

-.09 

33.6  -Hi.i 

18.4 

25.98 

.06 

10.2     0.5 

30.12 

.09 

67.3 

9.3 

36.39 

.00 

41.4     1.9 

14.72 

.06 

33.7    0.9 

28.3 

25.88 

.19 

10.7     0.4 

29.38 

.78 

69.4 

1.9 

36.29 

.19 

42.5    1.0 

14.64 

.10 

33.9    0.9 

Sept.   7.3 

25.75 

.15 

11.1     0.4 

28.56 

.86 

71.2 

1.5 

36.15 

.16 

43.3    0.7 

14.52 

.13 

34.1     0.3 

17.3 

25.59 

.17 

1 1.5     0.3 

27.67 

.91 

72.4 

1.0 

35.99 

.17 

43.8    0.4 

14.38 

.15 

34.4    0.3 

27.3 

25.41 

.18 

ll.S     0.9 

26.73 

.95 

73.2  +0.6 

35.82 

.18 

44.1  +0.1 

14.22 

.16 

34.7    0.3 

Oct.     7.2 

25.23 

.18 

12.0    0.1 

25.78 

.95 

73.4 

0.0 

35.64 

.18 

44.1  -0.9 

14.05 

.17 

35.0    0.3 

17.2 

25.06 

.16 

12.1  +0.1 

24.83 

.94 

73.2  -0.5 

35.46 

.17 

43.7    0.5 

13.88 

.16 

35.2    0.9 

27.2 

24.90 

.14 

12.1    0.0 

23.90 

.90 

72.3 

1.1 

35.30 

.15 

43.1    0.8 

13.73 

.14 

35.4    0.9 

Nov.    6.2 

24.77 

.11 

12.0  -0.1 

23.03 

.83 

71.0 

1.6 

35.16 

.13 

42.2    1.1 

13.50 

.19 

35.6    0.9 

16.1 

24.68 

.07 

11.8     0.9 

22.24 

.74 

69.1 

9.1 

35.05 

.09 

41.0    1.3 

13.50 

.08 

•35.7    0.1 

26.1 

24.63- 

-.03 

11.6     0.9 

21.56 

.69 

66.7 

9.6 

34.97 

.06 

39.5    1.6 

13.43  - 

-.04 

35.9    0.1 

Dec.    6.1 

24.63  +.03 

11.3     0.3 

21.00 

.49 

64.0 

3.0 

34.94- 

-.09 

37.8    1.8 

13.41 

.00 

36.0    0.1 

16.0 

24.67 

.07 

11.1      0.3 

20.57 

.34 

60.8 

3.3 

34.74  +.03 

36.0    1.9 

13.43 +.04 

3C.1    0.1 

26.0 

24.77 

.19 

10.8    0.3 

20.31 

.19 

57.5 

3.5 

34.99 

.07 

3^.9    9.1 

13.50 

.09 

36.3    0.1 

36.0 !  24.01  +.16 

iO.6  -0.9 

20.20- 

'.(a 

63.9  -3.6 

35.08  +.11 

31.8  -9.1 

13.61  +.13 

36.4  -fO.i ! 

40 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

*d  Draconis. 

•r 

Draconis. 

6  Aquilae. 

K 

Aquiln. 

Mean 
Solar 
Bate. 

m 

Right 
Ascenaioii. 

Deolination 
North. 

Right 
Aaoenision. 

DediDatioii 
North. 

Right 
Aaoenaion. 

Declination 
North. 

Right 
Ascenaion. 

DecUnationl 
South. 

h     m 

19  12 

67  26 

h     ID 

19  17 

o 

73 

6 

h     m 

19  19 

m 

O            1 

2  51 

h     m 

19  30 

o 

7 

18 

Jan.     1.0 

27.49- 

-.06 

73.1  -8.5 

8 

54.32- 

-.14 

64.7- 

-3.5 

8 

3.43  +.08 

42.1  • 

-1.4 

a 
1.22  +.0^ 

1 

34.5  +0.8  1 

ll.O 

27.48  +.04 

69.5 

3.6 

54.25 

.00 

61.2 

3.5 

3.54 

.19 

40.6 

1.4 

1.32 

•19 

35.4 

0.6 

21.0 

27.58 

.15 

66.0 

3.5 

54.33  +.14 

57.6 

3.5 

3.68 

.16 

39.2 

1.4 

1.46 

.15 

36.2 

0.8 

30.9 

27.78 
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60.9 

3.4 

7.68 

.15 

46.9 
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0.5 

16.2 

28.75 
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3.0 
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0.8 

26.0 
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.13 
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.93 
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27.39- 
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28.8+0.8,1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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.19 

18.8 

1.5 

31.0 
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6.6 

1.4 

33.52 
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31.57 
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3.9 

3.79 

.18 

16.1 

1.9 

19.9 
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.93 
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33.72 

SI 
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31.91 
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0.9 
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0.8 
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3.31 
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14.3 

0.7 
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1.0 

30.7 

13.77 

.30 

6.1 

1.4 

35.64 

.30 

51.7 

1.4 
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1.8 
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14.35 
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9.3 

1.8 

36.23 
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54.9 

1.8 
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.54 

18.1 

9.3 

5.49 

Jtt 

19.4 

1.7 

30.6 

14.62 

JW 

11.2 

9.0 

36.50 

.96 

56.8 

1.9 

37.75 

.46 
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9.7 

5.76 

.96 

31.1 

1.8 

June    9.6 
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13.3 

9.1 

36.75 

JM 

58.8 

9.0 

38.16 

.37 

23.6 

3.1 

6.01 

SA 

23.0 

1.0 

19.6 

15.08 

J» 

15.4 

9.1 

36.97 

.90 
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9.0 

38.49 

.97 

26.9 

3.3 

6.24 

.91 

24.9 

1.9 

29.6 

15.26 

.16 

17.4 

9.0 

37.16 

.17 

62.9 

9.0 

38.71 

.17 
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3.5 

6.43 
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1.9 
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15.40 

.19 

19.5 
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37.31 
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1.9 
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33.8 

3.5 
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1.5 
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0.8 

37.30 

.11 

73.1 
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APPARENT  PLAGES  FOR  THE  imER  TRANSIT  AT  WASHINGTON. 
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90.70 

.15 

63.7 

0.7 

11.88 

.90 

54.4 

3.1 

14.06 

.19 

80.8  +0.1 

11.30 

.18 

35.5 

9.5 

11.9 

90.86 

.18 

62.9 

0.0 

12.14 

.33 

51.4 

9.8 

14.90 

.16 

80.8  -0.9 

11.50 

.99 

32.9 

9.6 

21.9 

91.05 

.91 

69.0 

1.1 

12.54 

.45 

48.8 

9.4 

14.38 

.10 

80.5 

0.4 

11.74 

.96 

30.4 

9.6 

31.9 

91.98 

.94 

60.8 

IS 

13.05 

.56 

46.5 

9.0 

14.58 

.» 

79.9 

0.7 

12.03 

.31 

27.8 

9.5 

Apr.  10.9 

91.53 

.96 

59.5 

1.4 

13.67 

.65 

44.8 

1.4 

14.81 

.95 

79.1 

1.0 

19.36 

.34 

95.4 

9.4 

20.8 

91.80 

.99 

58.0 

1.6 

14.35 

.79 

43.G 

0.9 

15.07 

.97 

78.0 

1.9 

19.79 

.38 

93.0 

9.9 

30.8 

99.10 

.31 

56.4 

1.7 

15.10 

.76 

43.1  -0.9 1 

15.35 

.99 

76.6 

lA 

13.11 

.40 

90.9 

9.0 

niaj  10.8 

94.42 

.38 

54.7 

1.7 

15.87 

.78 

43.1 

fO.4 

15.65 

.31 

75.0 

1.6 

13.59 

.49 

19.0 

1.8 

80.7 

29.74 

.33 

53.0 

1.7 

16.66 

.77 

43.8 

1.0 

15.97 

.31 

73.3 

1.8 

13.96 

.44 

17.3 

• 

1.5 

30.7 

93.07 

.X 

51.3 

1.7 

17.49 

.74 

45.1 

1.5 

16.28 

.39 

71.5 

1.9 

14.40 

.44 

16.0 

1.9 

June   9.7 

93.39 

.39 

49.6 

1.6 

18.14 

.69 

46.9 

9.1 

16.60 

.31 

69.5 

1.9 

14.83 

.43 

15.0 

0.8 

19.7 

23.70 

.30 

48.0 

1.5 

18.81 

.63 

49.2 

9.5 

16.90 

.30 

67.6 

1.9 

15.96 

.41 

14.4  -H).4  1 

29.6 

94.00 

.98 

46.6 

1.3 

19.40 

.54 

51.9 

9.9 

17.19 

.97 

65.7 

1.9 

15.66 

.38 

14.2 

0.0  1 

July    9.6 

94.96 

.95 

45.4 

1.1 

19.89 

.44 

55.0 

SJ2 

17.45 

.94 

63.8 

1.8 

16.03 

.35 

14.4  +0.4  1 

19.6 

94.49 

.91 

44.3 

0.9 

20.97 

.33 

58.4 

3.5 

17.68 

.91 

69.1 

1.6 

16.35 

.30 

14.9 

0.7 

29.6 

94.68 

.17 

43.5 

0.7 

90.54 

Ski 

69.0 

3.6 

17.87 

.17 

60.6 

1.4 

16.63 

.94 

15.9 

1.1 

Ang.   8.5 

94.83 

.13 

43.0 

0.4 

90.69  +.00 

65.7 

3.7 

18.09 

.13 

50.9 

1.9 

16.84 

.19 

17.1 

1.4 

18.5 

94.94 

.08 

49.6 

-0.9 

90.72- 

-.03 

69.4 

3.7 

18.19 

.06 

58.1 

1.0 

17.00 

.19 

18.6 

1.6 

98.5 

24.99  -I-.04 

49.5 

0.0 

90.63 

.15 

73.1 

3.6 

18.19  +.04 

57.2 

0.8 

17.09  +.06 

90.3 

1.8 

Sept.  7.4 

25.01- 

-.01 

49.6  •H>.9 

20.49 

jn 

76.7 

3.5 

ia9i 

.00 

56.5 

0.6 

17.11 

.00 

92.2 

1.9 

17.4 

94.98 

.04 

49.9 

0.3 

20.10 

.37 

80.1 

3.3 

18.19  - 

-.03 

56.0 

0.4 

17.08- 

-.06 

24.1 

1.9 

27.4 

94.99 

.08 

43.3 

0.4 

19.68 

.47 

83.3 

3.0 

18.14 

.07 

55.7  -^>.9 

16.99 

.11 

26.0 

1.8 

Oct.     7.4 

94.89 

.10 

43.8 

0.5 

19.16 

.55 

86.1 

9.6 

18.05 

.10 

55.6 

0.0 

16.85 

.15 

27.8 

1.7 

17.3 

94.71 

.19 

44.3 

0.6 

18.58 

.09 

88.5 

9.9 

17.95 

.11 

55.7  -^S 

16.68 

.19 

29.4 

1.5 

27.3 

94.58 

.13 

45.0 

0.6 

17.93 

.67 

90.4 

1.7 

17.83 

.19 

55.9 

0.3 

16.48 

S\ 

30.8 

1.9 

Nov.    6.3 

24.45 

.13 

45.6 

0.6 

17.93 

.71 

91.9 

1.9 

17.71 

.13 

56.3 

0.4 

16.26 

.99 

31.8 

0.9 

16.3 

24.39 

.13 

46.1 

0.6 

16.51 

.79 

99.7  +0.6 1 

17.58 

.19 

56.8 

0.5 

16.05 

.91 

32.5 

0.5 

26.2 

94.20 

.IJ 

46.7 

0.5 

15.78 

.79 

93.0 

0.0 

17.46 

.11 

57.4 

0.6 

15.84 

.90 

32.8+0.1   1 

Dec.    6.2 

24.09 

.10 

47.9 

0.4 

15.07 

.70 

99.7  -0.6 

17.36 

.10 

58.1 

0.7 

15.65 

.18 

39.7 

-0.3 

16.2 

24.01 

.07 

47.6 

0.4 

14.38 

.65 

91.8 

IS 

17.96 

.08 

58.8 

0.7 

15.48 

.15 

39.9 

0.7 

26.1 

93.95 

.05 

47.9 

0.3 

13.76 

.59 

90.4 

1.7 

17.19 

.06 

59.6 

0.8 

15.35 

.11 

31.3 

1.1 

36.1 

23.91- 

-.03 

48.9  +0.9 

13.21  - 

-.50 

88.3  -9.3 

17.14 . 

-.04 

60.3+0.8 

13.26- 

-.07 

3(M)- 

-1.4- 

41 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

^  Aqi 

aarii. 

IT 

Aquarii.  . 

V 

Aq 

aarii. 

•226 

Cephei  (B.) 

Mean 
Balor 
Date. 

1 

Biglit 
AaoeDflion. 

Deolinatilon 
Souih. 

Right 
A8ceiit»i<Hi. 

DecUnation 
Nitrth. 

Bight 
Aaoenaion. 

DeclinatioD 
South. 

Bight 
Aaoenaion. 

Declinatiom 
Xortk, 

h     m 

22  10 

o          / 

8  24 

h     m 

22  18 

O            / 

0  43 

h     m 

22  28 

O            t 

0  46 

h     m 

22  29 

o 

75 

33 

Jan.     1J3 

6.14- 

-.05 

63.5  -H).4 

45.77  • 

-.06 

53.6  -0.8 

48.15  - 

-.07 

25.0  -^.7 

57.94- 

-.73 

88.2  < 

-i.« 

ll.l 

6.10- 

-.03 

63.9 

0.4 

45.72 

.04 

52.8 

0.8 

48.10 

.04 

25.8 

0.7 

57.25 

.63 

86.4 

9.1 

21.1 

6.09 

.00 

64.2 

0.3 

45.70  - 

-.01 

52.0 

0.8 

48.06- 

-.09 

26.5 

0.7 

56.67 

.59 

84.1 

9.5 

31.1 

6.10  -h.03 

64.5  -H).9 

45.69  -l-.oi 

51.2 

0.7 

48.06 

.00 

27.1 

0.6 

56.21 

.39 

81.3 

9.9 

Feb.  10.0 

6.14 

.06 

64.6 

0.0 

45.72 

.04 

50.6 

0.5 

48.07  -I-.03 

27.6 

0.4 

55^ 

JU 

78.3 

3.1 

90.0 

6.21 

.09 

64.5  -0.9 

45.78 

.07 

50.2 

0.4 

48.12 

.06 

27.9  -W.3 

55.73- 

-.08 

75.2 

3.9 

Mar.   2.0 

6.31 

.19 

64.2 

0.4 

45.87 

.10 

49.9  -0.1 

48.20 

.09 

.28.1 

0.0 

55.72  -I-.08 

72.0 

3.J 

12.0 

6.44 

.15 

63.7 

0.6 

45.99 

.14 

49.9  -H).! 

48.31 

.13 

28.0  -0.9 

55.89 

M 

68.9 

3.0 

21.9 

6.61 

.18 

63.0 

0.8 

46.14 

.17 

50.1 

0.4 

48.46 

.16 

27.7 

0.4 

56.21 

.40 

66.0 

9.7 

31.9 

6.81 

jsa 

62.0 

1.1 

46.33 

.90 

50.6 

0.6 

48.63 

.19 

27.1 

0.7 

56.68 

.54 

63.4 

9.3 

Apr.  10.9 

7.04 

.94 

60.8 

1.3 

46.55 

JO 

51.4 

0.9 

48.84 

.93 

26.3 

1.0 

57.28 

.66 

61.3 

1.9 

20.9 

7.29 

.97 

59.5 

1.5 

46.79 

.96 

52.4 

1.9 

49.09 

.95 

25.2 

1.3 

58.00 

.76 

59.6 

1.3 

30.8 

7.68 

J39 

57.9 

1.6 

47.07 

SS 

53.8 

1.4 

49.35 

.98 

23.8 

1.5 

58.80 

.83 

58.6 

0.8 

May  10.8 

7.88 

.31 

56.2 

1.8 

47.36 

.30 

55.3 

1.6 

49.65 

.30 

22.2 

1.7 

59.67 

.88 

58.1 

•^S 

20.8 

8.19 

.39 

54.4 

1.8 

47.67 

.31 

57.0 

1.8 

49.95 

.31 

20.4 

1.8 

60.57 

M 

58^ 

-MI.4 

30.7 

8.51 

.33 

52.5 

1.8 

47.98 

.39 

58.9 

1.9 

50.27 

.39 

18.5 

1.9 

61.47 

.80 

59.0 

1.0 

June   9.7 

8.84 

.39 

50.7 

1.8 

48.30 

.31 

60.9 

9.0 

50.59 

.39 

16.6 

9.0 

62.35 

.86 

60.3 

1.6 

19.7 

9.15 

.30 

48.9 

1.8 

48.62 

.30 

62.9 

9.0 

50.90 

.31 

14.6 

9.0 

63.18 

.80 

62.2 

9.1 

29.7 

9.44 

jas 

47.2 

1.6 

48.91 

.98 

64.9 

9.0 

51.20 

J» 

12.6 

1.0 

63.94 

.79 

64.5 

9.6 

July    9.6 

9.72 

.96 

45.6 

1.5 

49.18 

JB 

66.8 

1.9 

51.48 

J96 

10.7 

1.8 

64.62 

.69 

67.3 

9.9 

19.6 

9.96 

.99 

44.2 

1.3 

49.42 

JS 

68.7 

1.7 

51.73 

.93 

8.9 

1.7 

65.18 

JM) 

70.4 

3.3 

29.6 

10.17 

.19 

43.0 

1.1 

49.63 

.19 

70.3 

1.6 

51.94 

.90 

7.3 

1.5 

65.63 

.38 

73^ 

3.5 

Aug.   8.6 

10.33 

.14 

42.0 

0.8 

49.79 

.15 

71.8 

1.4 

52.12 

.16 

5.9 

1.3 

65.94 

.95 

77.4 

3.7 

18.5 

10.45 

.10 

41.3 

0.6 

49.92 

.10 

73.1 

1.9 

52.25 

.11 

4.7 

1.1 

66.13 -l-.n 

81.1 

3.8 

28.5 

10.53 

.06 

40.8 

0.4 

50.00 

.06 

74.1 

0.9 

52.35 

.07 

3.7 

0.9 

66.17- 

-.03 

84.9 

3.8 

Sept.  7.5 

10.56  -I-.01 

40.5  -0J9 

50.04 -hUM 

75.0 

0.7 

52.40  +.03 

2.9 

0.6 

66.08 

.16 

88.7 

3.7 

17.4 

10.56- 

-.09 

40.5 

0.0 

50.04- 

-.09 

75.6 

0.5 

52.41- 

-.01 

2.4 

0.4 

65.85 

.99 

92.4 

3.6 

27.4 

10.62 

.06 

40.6  -H>.9 

50.00 

.05 

76.0 

0.3 

52.38 

.04 

2.1 

-OJt 

65.50 

.41 

95.8 

3.3 

Oct.    7.4 

10.44 

.06 

40.9 

0.3 

49.93 

.08 

76.2  -HI.1 

52.32 

.07 

2.0 

0.0 

65.04 

.59   99.0 

3.0 

17.4 

10.35 

.10 

41.2 

0.4 

49.85 

.10 

76.2  -0.1 

52.24 

.09 

2.0  -fO.! 

64.46 

.69  101.9 

9.7 

27.3 

10.24 

.19 

41.7 

0.5 

49.74 

.11 

76.0 

0.9 

52.14 

.11 

2.2 

0.3 

63.80 

.70  104.4 

9.3 

Nov.   6.3 

10.11 

.19 

42.3 

OOS 

49.62 

.19 

75.7 

0.4 

52.03 

.11 

2.6 

0.4 

63.07 

.76  106.5 

1.8 

16.3 

9.99 

.19 

42.9 

0.6 

49.50 

.19 

75.2 

0.5 

51.91 

.19 

3.1 

0.5 

62.28 

.81  106.0 

1.9 

26.3 

9.87 

.11 

43.5 

0.6 

49.38 

.11 

74.7 

0.6 

51.79 

.11 

3.6 

0.6 

61.45 

.83  108.9  -H».6  1 

Dec.    6J2 

9.76 

.10 

44.1 

0.6 

49.27 

.10 

74.0 

0.7 

51.68 

.10 

4.3 

0«7 

60.61 

.83 

109.2 

0.0 

16.2 

9.67 

.06 

44.6 

0.6 

49.18 

.09 

73.3 

0.7 

51.59 

.00 

5.0 

0.7 

59.79 

.81 

ioa9 

-4.6 

26.2 

9.60 

.06 

45.2 

0.5 

49.10 

.07 

72.5 

0.8 

51.50 

.07 

5.7 

0.7 

59.00 

.76 

108.0 

1J3 

36.1 

9.54- 

-.04 

45.6  -^0.4 

49.04- 

-.05 

71.7  -0.8 

51.44  - 

-.05 

6.5  -H>.7 

58.26  < 

-.69 

106.6 

-1.8; 
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APPARENT  PLAGES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

IMesn 
Solar 
Date. 

^Pegaai. 

•i 

Cephei. 

7i 

Aquarii. 

a  Piscis  Austral] 
(FomalhatU.) 

IS. 

1 

1 

Bight 
Aaoenalon. 

DedinatloD 
North. 

Bight 

NarOi. 

Bight 

on. 

DeoUnatlon 
South. 

Bight 
Asconfiioa. 

Declination 
South. 

h     m 

22  35 

o 

10 

9 

h     m 

22  45 

0       / 

65  31 

h     m 

22  45 

0 

8 

15 

h     m 

22  50 

0 

30 

17 

Jan.     1.2 

6.02- 

-.06 

64.3 

-1.0 

B 

7.00- 

-.40 

66 '5  ■ 

-1.6 

B 

57.69  - 

-.07 

27.1  +0.5 

8 

36.19- 

-.09 

57.3. 

-0.3 

11.1 

5.95 

.06 

63.2 

1.1 

6.62 

.35 

64.7 

9.0 

57.63 

.05 

27.5 

0.4 

36.11 

.07 

56.8 

0.6 

21.1 

5.90 

.03 

62.0 

1.9 

6.29 

JS9 

62.5 

9.4 

57.59 

.03 

27.8 

0.3 

36.05 

.04 

56.1 

0.8 

31.1 

5.88- 

-.01 

60.9 

1.1 

6.03 

.99 

59.9 

9.7 

57.57  - 

-.01 

28.0  +0.1 1 

36.02- 

-.01 

55.1 

1.1 

Feb.  10.1 

5.89  -l-.0^ 

59.8 

1.0 

5.85 

.14 

57.0 

3.0 

57.57  +.09 

28.1 

0.0 

36.02  +.0^ 

53.9 

1.3 

20.0 

5.92 

.05 

58.8 

0.9 

5.75- 

-.05 

54.0 

3.0 

57.60 

.05 

27.9  -0.9 

36.06 

.05 

52.5 

1.6 

Mar.    2.0 

5.99 

.08 

58.0 

0.7 

5.75  +.04 

50.9 

3.0 

57.67 

.08 

27.6 

0.4 

36.12 

»WJl 

50.8 

1.8 

12.0 

6.09 

.13 

57.4 

0.4 

5.84 

.14 

47.9 

9.9 

57.76 

.11 

27.0 

0.7 

36.23 

.19 

48.9 

1.9 

22.0 

6.23 

.15 

57.1  -0.9 

6.03 

.93 

45.2 

9.6 

57.89 

.15 

26.3 

0.9 

36.37 

.16 

46.9 

9.1 

31.9 

6.40 

.19 

57.1  +0J9 

6.31 

US 

42.7 

9.9 

58.06 

.18 

25.2 

1.1 

36.55 

44.7 

9J2 

Apr.  10.9 

6.61 

.99 

57.4 

0.5 

6.68 

.40 

40.7 

1.8 

58.26 

.93 

24.0 

1.3 

36.76 

JKI 

42.5 

9.3 

20.9 

6.84 

SS 

58.1 

0.8 

7.12 

.47 

39.2 

1.3 

58.49 

.95 

22.5 

1.5 

37.02 

.97 

40.2 

9.3 

30.6 

7.11 

JM 

59.1 

IJS 

7.62 

.53 

38.2 

0.7 

58.75 

.97 

20.9 

1.7 

37.30 

.30 

37.9 

9.3 

May  10.8 

7.40 

.30 

60.4 

1.4 

8.16 

.56 

37.8  -0.1 

59.03 

.30 

19.1 

1.8 

37.62 

.33 

35.7 

9.9 

20.8 

7.71 

.31 

62.0 

1.7 

8.74 

.58 

38.0  +0.5 

59.34 

.31 

17.2 

1.9 

37.96 

.35 

33.5 

9.1 

30.8 

8.03 

.39 

63.8 

1.9 

9.33 

.59 

38.8 

1.1 

59.66 

.«M 

15.3 

9.0 

38.31 

.96 

31.5 

1.9 

Juoe   9.7 

8.35 

.39 

65.8 

9.1 

9.91 

.57 

40.1 

1.6 

59.98 

.oSn 

13.3 

1.9 

38.67 

.36 

29.7 

1.7 

19.7 

8.66 

.31 

07.9 

%2 

10.48 

.55 

42.0 

9.1 

60.31 

•oBI 

11.4 

1.9 

39.03 

.36 

28.2 

1.4 

29.7 

8.96 

SSi 

70.2 

9.9 

11.01 

.50 

44.3 

9.5 

60.62 

9.5 

1.8 

39.38 

.34 

26.9 

1.1 

July    9.7 

9.24 

4» 

72.4 

9.9 

11.48 

.44 

47.0 

9.9 

60.91 

7.8 

1.6 

39.71 

.39 

26.0 

0.8 

19.6 

1 

9.49 

ja3 

74.6 

9.9 

11.90 

.38 

50.1 

3.9 

61.W 

J5i5 

6.3 

1.4 

40.02 

.90 

25.3 

0.4 

29.6 

9.71 

.90 

76.7 

9.0 

12.24 

.31 

53.5 

3.4 

61.41 

Jkl 

5.0 

1.9 

40.28 

.95 

25.1 

-0.1 

Aug.  8.6 

9.88 

.16 

78.7 

1.9 

12.51 

.93 

57.0 

3.6 

61.60 

.17 

3.9 

1.0 

40.51 

.90 

25.1  +0.9  1 

18.5 

10.02 

.11 

80.5 

1,7 

12.70 

.14 

60.6 

3.7 

61.76 

.13 

3.1 

0.7 

40.69 

.16 

25.6 

0.6 

28.5 

10.11 

.07 

82.2 

1.5 

12.79  +.06 

64.4 

3.7 

61.87 

.09 

2.5 

0.4 

40.83 

.11 

26.3 

0.8 

Sept.  T.5 

10.16 +.03 

83.6 

1.3 

12.81  - 

-.03 

68.0 

3.6 

61.94 

.05 

2.2  -0.9 

40.91 

.06 

27.2 

1.1 

17.5 

10.18  • 

-.01 

84.7 

1.1 

12.74 

.11 

71.6 

3.5 

61.96  +.01 

2.1 

0.0 

40.94  +.01 

28.4 

1.9 

27.4 

10.15 

.04 

85.7 

0.8 

12.60 

.18 

74.9 

3.9 

61.96- 

-.oa 

2.2  +0.9 

40.94- 

-.03 

29.7 

1.3 

Oct.     7.4 

10.10 

.07 

86.4 

0.6 

12.38 

.95 

78.1 

3.0 

61.91 

2.5 

0.3 

40.89 

.07 

31.1 

1.4 

17.4 

10.01 

.09 

86.8 

0.3 

12.10 

.31 

80.9 

9.6 

61.84 

2.9 

0.5 

40.80 

■ 

.10 

32.5 

1.4 

27.4 

9.91 

.11 

87.1  40.1 

11.76  • 

.36 

83.3 

9.9 

61.75 

.10 

3.4 

0.6 

40.69 

.19 

33.8 

1.3 

NoY.   6.3 

9.80 

.lal  87.1  -0.1 

11.38 

.40 

85.2 

1.7 

61.65 

.11 

4.0 

0.6 

40.57 

.13 

35.0 

1.1 

16.3 

9.68 

.lal  86.8 

0.3 

10.96 

.43    86.7 

1J2 

61.54 

.11 

4.6 

0.6 

40.43 

.14 

36.0 

0.9 

26.3 

9.56 

.19 

86.4 

0.5 

10.52 

.45I  87.5+0.6 

61.42 

.11 

5.3 

0.6 

40.29 

.14 

36.9 

0.7 

Dec.    6.2 

9.45 

.11 

85.8 

0.7 

10.07 

.45 

87.9 

0.0 

61.31 

.11 

5.9 

0.6 

40.15 

.13 

37.4 

0.4 

16.2 

9.34 

.10 

85.0 

0.9 

9.63 

.44 

87.6  -0.6 

61.21 

.10 

6.5 

0.6 

40.02 

.19 

37.7  +0.9 

20.2 

9.24 

.06 

84.1 

1.0 

9.19 

.49 

86.7 

1.1 

61.12 

.06 

7.1 

0.5 

39.91 

.1« 

37.7  -0.1 

36.2 

9.17 

-.06 

83.1 

-1.1 

8.79 

-.38 

85.3 

-1.7 

61.05 

-.Oj 

7.5  4^.4 

39.61 

-.08 

'  37.5-0.4 

3d4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASmNCTTON. 


Mean 
Solar 
Date. 


y  Peffasi. 
(AfarAa6.) 


Bight 
Aflo^aion. 


Jan.  1.2 
11.2 
21.1 
31.1 

Feb.  10.1 

20.1 

Mar.    2.0 

12.0 

22.0 

Apr.    1.0 

10.9 
20.9 
30.9 
May  10.8 
20.8 

30.8 

June   9.8 

19.7 

29.7 

July    9.7 

19.7 
29.6 
Aug.  8.6 
18.6 
28.5 

Sept.  7.5 
17.5 
27.5 

Oct.  7.4 
17.4 

27.4 

Nov.   6.4 

16.3 

26.3 

Dec.    6.3 

16J2 
26.2 
36.2 


h     m 

22  58 


8 

24.61 
24.52 
24.46 
24.41 
24.39 


.09 

.08 
.06 
.03 
.00 


24.40  +.03 

24.44  .06 
24.52  .10 
24.63  .13 

24.78  .17 

24.97  .91 

25.19  .34 

25.45  .97 
25.73  .29 
26.04  .31 


Declination 
Nvrth. 


26.36 
26.68 
27.00 
27.31 
27.60 

27.87 
28.11 
28.30 
28.46 

28.58 


.33 
.38 
.38 
.30 

.98 

.95 
.29 
.18 
.14 
.09 


28.65  .05 
28.69  +.09 
28.69  -.09 
28.65    .05 

28.58    .07 


28.50 
28.40 
28.28 
28.16 
28.05 


.09 

.11 
.12 

.19 
.19 


27.93  .11 
27.83  .10 
27.74  -.08 


^o  Cephei. 


O  / 

14  31 


// 


18.2  -1.0 

17.0  1.9 
15.8  1.2 
14.5    1.3 

13.3  1.9 

12.1  1.1 
11.1  0.9 
10.3    0.7 

9.7    0.4 

9.4  -o.l 

9.5  +0.3 
10.0    0.6 

10.7  0.9 

11.8  1.3 
13.3     1.6 

15.0  1.8 

17.0  9.0 

19.1  9.9 
21.3  9.3 

23.7  9.3 

26.0  9.3 

28.3  9.9 

30.5  9.1 

32.6  9.0 

34.4  1.8 

36.1  1.6 

37.6  1.3 

38.8  1.1 

39.7  0.9 

40.5  0.6 

41.0    0.3 

41.2  +0.1 
41.2-0.1 

40.9  0.4 
40.5    0.6 

39.8  0.8 

38.9  1.0 
37.8  -1.1 


Bight 
Aacenaion. 


Declination 


h     m 

23  13 


8 

22.52 

22.08 
21.68 
21.34 
21.08 


.46 
.42 
.37 
.30 
.99 


20.91     .19 

20.83  -.02 
20.86  +.08 
20.99  .18 
21.23    .28 


21.56 
21.98 
22.48 
23.04 
23.64 

24.27 
24.90 
25.53 
26.12 
26.67 

27.17 
27.60 
27.95 
28.21 
28.39 


.38 
.46 
.63 

.56 
.61 

.63 
.63 
.61 
.57 
.59 

.46 
.39 
.31 
.23 
.13 


25.48  +.05 

28.49  -.04 
28.40  .19 
28.24  .90 
28.00    .27 


27.70 
27.34 
26.93 
26.48 
26.01 

25.53 
25.05 
24.59 


.33 
.39 
.43 
.46 

.48 

.48 

.47 

-.44 


67  24 


69.8  -1.1 

68.4  1.6 
66.6  9.1 
64.2    9.5 

61.6  9.8 

58.7  3.0 
55.6    3.0 

52.6  9.9 

49.8  9.7 
47.2    9.4 

44.9  9.0 

43.1  1 6 
41.8  1.0 
41.0  -0.5 

40.8  +0.1 

41.2  0.7 
42.2    1.9 

43.7  1.8 

45.7  9.9 
48.2    9.6 

51.0  3.0 

54.2  3.3 

57.6  3.5 

61.2  3.6 

64.9  3.7 

68.6  3.7 

72.3  3.6 

75.8  3.4 
79.2  3.2 

82.2  2.9 

85.0  2.5 

87.3  2.1 

89.1  1.6 

90.5  1.0 

91.2  +0.5 

91.4  -6.1 
91.0  0.7 
90.0  -1.3 


B  Piscium. 


Bight 
Aacenaion. 


h     m 

23  21 

a 
30.18  -.09 

30.09    .08 

30.01    .06 

29.96    .04 

29.93  -.02 

29.92  +.01 

29.94  .04 
29.99  .07 
30.08  .11 
30.21    .151 


t  Piacium. 


Declination 


30.38 
30.58 
30.82 
31.08 
31.37 

31.68 
32.00 
32.32 
32.64 
32.94 

33.22 
33.47 
33.68 
33.86 
34.00 


.18 
.99 
.25 
.98 
.30 

.31 
.32 
.32 
.31 
.29 

.97 
.23 
.20 
.16 
.12 


34.10  .06 
34.16  .04 
34.19 +.01 
34.18 -.02 
34.14    .05 


33.99 
33.90 
33.79 
33^9 


.07 
.09 
.10 
.10 
.11 


33.58  .10 
33.48  .10 
33.39  -.09 


O  / 

5  40 


49.2  -0.8 

48.4  0.8 

47.5  0.8 

46.7  0.8 

46.0  0.7 

45.3  0.5 
44.9    0.4 

44.6  -D.l 

44.6  +0.1 

44.8  0.4 

45.3  0.7 

46.2  1.0 

47.3  1.2 

48.7  1.5 
60.3  1.7 

52.1  1.9 

54.1  2.0 

56.2  2.1 

58.3  2.1 

60.4  2.1 

62.5  2.0 
64.5    1.9 

66.2  1.7 

67.9  1.5 

69.3  1.3 

70.5  1.1 

71.5  0.8 

72.2  0.6 

72.7  0.4 

73.0  +0.2 

73.1  0.0 
73.0  -0.2 

72.8  0.3 

72.4  0.5 

71.8    0.6 

71.2  0.7 

70.5  0.8 
69.7  -0.8 


Bight 
Aacension. 


Dedinatioii 
Norlh. 


h     m 

23  33 


23.86  -.10 
23.77  .08 
23.69  .07 
23.63  .05 
23.59  -.03 

23.57  .00 

23.58  +.03 
23.63  .06 
23.71  .10 
23.82    .14 


23.98 
24.17 
24.40 
24.66 
24.95 

25.25 
25.57 
25.89 
26.21 
26.52 

26.80 
27.06 
27.29 
27.48 
27.63 


.17 
.21 
.94 
.27 
.30 

.31 
.39 
.32 
.31 
.30 

SI 
.94 

.21 
.17 
.13 


27.74    .09 

27.82  .05 

27.85  +.02 

27.86  -.01 

27.83  .04 


27.78 
27.71 
27.62 
27.52 
27.42 


.06 
.08 
.09 
.10 
.10 


o  / 

4  56 


// 


11.9  -0.8 
11.1  0.8 
10.3     0.8 

9.5  0.7 
8.8    0.6 

8.2    0.5 

7.8  0.3 

7.6  -0.1 
7.6  +0.1 

7.9  0.4 


8.4 

9.3 

10.4 

11.8 

13.4 

15.2 
17.2 
19.2 
21.3 
23.4 

25.5 
27.4 
29.2 
30.8 
32.2 


0.7 

l.O 
1.2 
1.5 
1.7 

1.9 
S.0 
9.1 
9.1 
S.1 

9^ 
1.9 
1.7 
1J> 
1.3 


a^3   1.0 

34.2  0.8 
34.9  0.6 
35.4    0.3 

35.6  +0.1 

35.7  0.0 
35.6  -0.9 

35.3  0.3 
34.9  0.5 
34.3    0.6 


27.32  .10  33.7  0.7 
27.21  .10  33.0  0.7 
27.12  -.09'  32-2  -0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

'*y  Cophei. 

*Groombridge  4163. 

u  Pisciam. 

Mean 
Solar 
Date. 

Bight 
Asoenaion. 

Beclinatiaii 
North. 

Bight 
AaoenaioxL 

Declination 
Xorth, 

Bight 
Ascension. 

Declination 
N(nih, 

h     m 

23  34 

76  55 

h     m 

23  48 

o         / 

73  41 

h     m 

23  52 

o 

6 

9 

Jan. 

1.3 

8 

5.41  >.88 

37.5  -0.6 

B 

37.78  -.69 

85.0  -0.5 

46.25  -.10 

32.2  -0.8 

11.8 

4.55    .83 

36.6    1.9 

37.10     .66 

84.2    1.1 

46.15    .09 

31.4 

0.8 

» 

21.1 

3.76    .76 

35.0    1.8 

36.46    .60 

82.8    1.7 

46.06    .06 

30.6 

0.8 

31.1 

3.06    .04 

33.0    S.3 

35.89    .53 

80.9    9.1 

45.98    .07 

29.9 

0.7 

Feb. 

10.1 

2.48    .50 

30.5    9.6 

35.41    .43 

78.5    9.5 

45.92    .05 

29.2 

0.6 

20.1 

2.05    .35 

27.7    9.9 

35.04    .31 

75.8    9.8 

45.89  -.09 

28.6 

0.5 

Mar. 

2.0 

1.78  -.18 

24.7    3.1 

34.80    .17 

72.9    3.0 

45.88  +.01 

28.1 

0.3 

12.0 

1.70    .00 

21.6    3.1 

34.70  -.03 

69.9    3.0 

45.90    .04 

27.9 

-0.1 

22.0 

1.79  +.18 

18.6    3.0 

34.74  +.11 

66.9    9.9 

45.96    .08 

27.8- 

fO.l 

Apr. 

1,0 

2.06    .30 

15.7    9.7 

34.92    .96 

64.0    3.7 

46.06    .19 

28.0 

0.3 

10.9 

2.51    .sa 

13.1     9.4 

35.25    .40 

61.4     9.4 

46.20    .16 

28.5 

0.6 

20.9 

3.11     .87 

10.9    9.0 

35.72    .59 

59.2    9.0 

46.37    .19 

29.3 

0.9 

30.9 

3.85    .79 

9.1     1.5 

36.30    .63 

57.4    1.6 

46.59    .98 

30.3 

1.9 

May 

10.8 

4.70    .80 

7.9    1.0 

36.97    .71 

56.0    1.0 

46.83    .96 

31.7 

1.4 

20.8 

5.62    .95 

7.2  -0.4 

37.72    .78 

55.3  -0.5 

47.11     Jt9 

33  J2 

1.7 

30.8 

6.61     .99 

7.1  +0.9 

38.53    .89 

55.1  +0.1 

47.41     .31 

35.0 

1.8 

Jane 

9.8 

7.61  1.00 

7.6    0.8 

39.36    .84 

55.5    0.7 

47.72    .39 

36.9 

3.0 

19.7 

8.61     .96 

8.6    1.3 

40.20    .83 

56.4    1.9 

48.05    .39 

39.0 

3.1 

29.7 

9.58    .93 

10.2    1.8 

41.02    .80 

57.9    1.7 

48.37    .39 

41.1 

3.A 

July 

9.7 

10.48    .86 

12.3    9.3 

41.80    .75 

59.9    9.9 

48.68    .30 

43.2 

3.1 

19.7 

11.30    .77 

14.9    9.7 

42.52    .68 

62.3    9.6 

48.97    .98 

45.3 

8.0 

29.6 

12.03    .06 

17.8    3.1 

43.16     .60 

65.1    3.0 

49.24     .96 

47.2 

1.9 

Aug. 

8.6 

12.63    .54 

21.1     3.4 

43.71     .50 

68.3    3.3 

49.49    .99 

49.1 

1*7 

18.6 

13.11     .41 

24.6    3.6 

44.17    .40 

71.7     3.5 

49.69    .19 

50.7 

1.6 

28.5 

13.46    Jn 

28.3    3.7 

44.51     .99 

75.3    3.7 

49.86    .15 

62.2 

1.4 

Sept. 

7.5 

13.66  +.13 

32.1     3.8 

44.75     .18 

79.1    3.8 

49.99    .11 

53.5 

1.1 

17.5 

13.71  -.01 

35.9    3.8 

44.87  +.06 

82.8    3.8 

50.08    .07 

54.5 

0.9 

27.5 

13.63    .15 

39.7    3.7 

44.87  -.05 

86.6    3.7 

50.14  +.04 

55.2 

0.7 

Oct. 

7.4 

13.40    .39 

43.4    3.5 

44.76    .17 

90.2    3.5 

50.16    .00 

55.8 

0.4 

17.4 

13.05    .43 

46.8    3.3 

44.54    .97 

93.7    3.3 

50.15  -.03 

561 

+OJI 

27.4 

12.56    .54 

50.0    3.0 

44.22    .37 

96.9    3.0 

50.12    .05 

56.3 

0.0 

Nov. 

6.4 

11.96    .65 

52.8    9.6 

43.80    .46 

99.7    9.6 

50.06    .07 

56.2 

-0.1 

16.3 

11.27     .74 

55.1    9.1 

43.30    .54 

102.1     9.9 

49.98    .08 

56.0 

0.3 

26.3 

10.49    .81 

57.0    1.6 

42.72    .GO 

104.1    1.7 

49.89    .09 

55.7 

0.4 

Dec. 

6.3 

9.65    .80 

58.3    1.0 

42.09    .65 

105.5    1.1 

49.80    .10 

55.2 

0.5 

16.2 

8.76    .80 

59.0  +0.4 

41.42    .69 

106.3  +0.5 

49.69     .10 

54.6 

0.6 

26.2 

7.87    .8» 

59.1  -0.9 

40.73     .09 

106.5  -0.1 

49.50    .10 

53.9 

0.7 

36.2 

6.99  -.86 

58.5  -0.8 

40.04  -.68 

100.1  -0.7 

49.49  -.10 

53.2  -0.7     1 

3Ji6      80L.AR  EPHEMERIS,  1873. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Bate. 
1878. 

APPARENT  EIGHT 
ASCENSION. 

APPARENT 
DECLINATION. 

Hourly  Motion, 
Mean  Noon. 

Equation 
of  Time 

for 
Ammrent 

Semi- 
diameter 

Ag^t 

Sidereal 
Time  of 
Semid. 
pasaine 
ICeriC 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Right 

Aflcen- 

aion. 

Decli- 
nation. 

Jan.  1 

h    m     8     ' 
18  49  44.77 

45A9 

O         /         // 

—22  57  51.4 

5d!6 

1L034 

+13J1 

m      8 
+  4     5.15 

16'  18!37 

m     8 
1  11.04 

h  m    8 
18  45  39.70 

2 

18  54    9.41 

10.22 

22  52  23.0 

22.0 

11.019 

14.25 

4  33.23 

18.37 

11.00 

18  49  36.26 

3 

18  58  33.66 

34.56 

22  46  27.3 

26.1 

11.002 

15.38 

5    0.93 

18.36 

10.95 

18  53  32.82 

4 

19    2  57.50 

58.48 

22  40    4.5 

3.1 

10.984 

16.51 

5  28.21 

18.36 

10.90 

18  57  29.38 

5 

19    7  20.88 

21.94 

22  33  14.7 

13.1 

10.965 

17.63 

5  55.04 

18.35 

10.84 

19    125.93 

6 

19  11  43.77 

44.91 

22  25  58.2 

56.3 

10.944 

18.74 

6  21.38 

18.33 

10.78 

19   5122.49 

7 

19  16    6.16 

7.38 

22  18  15.2 

13.1 

10.922 

19.83 

6  47.21 

18.31 

10.71 

19   9  19.05 

8 

19  20  28.01 

29.30 

22  10    6.0 

3.7 

10.899 

20.92 

7  12.51 

18.28 

10.64 

19  13  15.61 
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NOTB.— Ftnr  Mean  interval  of  Semldiameter  paasing  the  Meiidian,  sabtract  08.19  from  the  Sidereal  IntervaL 
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2  26  56.64 

29 

2  28    3.19     2.74 

14  38  23.1 

20.9 

9.510 

46.28 

2  49.97 

54.47 

5.94 

2  30  53.19 

30 

2  31  51.70,  51.23 

14  56  46.6 

i     44.3 

9.532 

45.67 

2  58.02 

54.24 

6.02 

2  34  49.75 

31 

2  35  40.73  40.25 

+15  14  55.2 

1     52.9 

9.5511445.04 

—  3    5.5r) 

15  54.01 

1     6.10 

2  38  46.30 

NoiB^— For  JTion  intenral  of  Semidlameter  passing  the  Meridian,  subtract  0s.l8  trora  the  Sidereal  Interval. 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENT  RIGHT 

APPARENT 

Hourly  Motion, 

Equation 
of  Time 

Semi- 

Sldrreal 

Date. 
1S73. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

Time  of 

Sidereal  Time 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Right 
Ascen- 
sion. 

Decli- 
nation. 

for 

Apparent 

xfoon. 

at 

Anparont 

Noon. 

/     // 

Semid. 
paminc 
Meriti: 

of  Mean 
Noon. 

h    m     B 

8 

O        1        II 

h^h 

B 

II 

m      B 

ni     a 

h   m     8 

Mayl 

2  35  40.73 

40.25 

+15  14  55.2 

9.551 

■145.04 

—  3    5.55 

15  54.01 

1     6.10 

2  38  46.30 

2 

2  39  30.29 

29.79 

15  32  48.5 

46.1 

9.576 

44.40 

3  12.54 

53.79 

6.18 

2  42  42.86 

3 

2  43  20.39 

19.87 

15  50  26.4 

23.9 

9.598 

43.75 

3  19.00 

53.56 

6.26 

2  46  39.41 

4 

2  47  11.03 

10.49 

16    7  48.4 

45.9 

9.621 

43.08 

3  24.93 

53.34 

6.34 

2  50  35.97 

5 

2  51     2.21 

1.65 

16  24  54.3 

51.8 

9.644 

42.40 

3  30.31 

53.12 

6.42 

2  54  32.52 

6 

2  54  53.93 

53.35 

16  41  43.8 

41.3 

9.667 

41.71 

3  35.15 

52.90 

6.50 

2  58  29.08 

7 

2  58  46.20 

45.61 

16  58  16.4 

13.9 

9.690 

41.01 

3  39.43 

52.69 

6.58 

3    2  25.64 

8 

3    2  39.03 

38.43 

17  14  32.1 

2!).6 

!».713 

40.29 

3  43.15 

52.48 

6.67 

3    6  22.19 

9 

3    6  32.42 

31.81 

17  3:)  30.G 

28.1 

9.7:M> 

39.57 

3  46.32 

52.26 

6.75 

3  10  18.75 

10 

3  10  26.38 

25.76 

17  46  11.4 

8.1. 

9.760 

38.83 

3  48.93 

52.05 

6.83 

3  14  15.31 

11 

3  14  20.91 

2;).2iJ 

18     1  34.5 

32.0 

9.784 

38.09 

3  50.94 

51.84 

6.91 

3  18  11.86 

VZ 

3  18  16.01 

15.38 

18  16  39.5 

37.0 

9.808 

37.33 

3  52.39 

51.64 

7.00 

3  22    8.42 

13 

3  22  ll.6li 

11.05 

18  31  26.1 

23.7 

9.832 

36.56 

3  53.28 

51.43 

7.08 

3  26   4.97 

14 

3  26    7.95 

7.31 

18  45  54.0 

51.7 

9.856 

35.77 

3  53.58 

51.23 

7.16 

3  30    1.53 

15 

3  30    4.79 

4.15 

19    0    3.0 

0.7 

9.88U 

34.97 

3  53.30 

51.03 

7iM 

3  33  58.09 

16 

3  34    2.21 

1.57 

19  13  52.8 

50.6 

9.905 

34.17 

3  52.44 

50.84 

7.33 

3  37  54.64 

17 

3  37  60.20 

59.56 

19  27  23.2 

21.1 

9.929 

33.36 

3  51.01 

50.64 

7.41 

3  41  5120 

18 

3  41  58.78 

5814 

19  40.34.0 

32.0 

9.953 

32.54 

3  49.00 

50.45 

7.49 

3  45  47.76 

19 

3  45  57.93 

57.30 

19  5:J  24.9 

22.9 

9.977 

31.70 

3  46.41 

50i26 

7.57 

3  49  44.32 

SO 

3  49  57.65 

57.02 

20    5  55.5 

53.5 

10.000 

30.85 

3  43.24 

50.08 

7.64 

3  53  40.87 

21 

3  53  57.93 

57.31 

20  18    5.7 

3.8 

10.023 

29.99 

3  39.51 

49.S)0 

7.71 

3  57  37.43 

22 

3  57  58.76 

58.16 

20  29  55.1 

53.3 

10.045 

29.12 

3  35.23 

49.72 

7.7.'^ 

4    1  33.99 

23 

4     ]  60.12 

59.53 

20  41  23.6 

21.9 

10.067 

2H.24 

3  30.43 

49.54 

7.85 

4    5  40.54 

24 

4    6    2.02 

1.44 

20  52  30.8 

2f).2 

10.088 

27.35 

3  25.10 

49.38 

7.92 

4    9  27.10 

25 

4  10    4.42 

3.85 

21     3  16.6 

15.1 

10.109 

26.45 

3  19.26 

49.22 

8.00 

4  13  23.66 

26 

4  14    7.32 

6.77 

21  13  40.6 

39.2 

10.130 

25.54 

3  12.92 

49.06 

8.06 

4  17  20.22 

27 

4  18  10.70 

10.17 

21  23  42.7 

41.4 

10.150 

24.62 

3    6.10 

48.91 

8.13 

4  21  16.78 

28 

4  22  14.55 

14.04 

21  33  22.5 

21.3 

10.169 

23.69 

2  58.82 

48.76 

8.20 

4  25  13.33 

29 

4  26  18.85 

18.36 

21  42  39.9 

:«.8 

10.187 

22.74 

2  51.08 

48.62 

8.26 

4  29    9.89 

30 

4  30  23.58 

23.11 

21  51  34.6 

33.6 

10.205 

21.79 

2  42.89 

48.48 

8.32 

4:(3   6.45 

31 

4  34  28.72 

28.27 

22    0    6.5 

5.6 

10.222 

20.84 

2  34.29 

48.31 

8.38 

4  37    3.0.1 

Junel 

4  38  34.26 

33.84 

22    8  15.4 

14.6 

10.238 

19.8.^ 

2  25.32 

48.21 

8.44 

4  40  59.56 

2 

4  42  40.17 

39.77 

22  16    l.I 

0.4 

10.253 

18.91 

2  15.98 

48.08 

8.5J 

4  44  56.12 

3 

4  46  46.43 

46.06 

22  23  23.5 

22.9 

10.268 

17.94 

2    6.27 

47.96 

8.55 

4  48  52.68 

4 

4  50  53.03 

52.69 

22  30  22.4 

21.8 

10.282 

16.96 

1  56.22 

47.85 

8.60 

4  52  49.24 

5 

4  54  59.96 

59.64 

22  36  57.7 

57.2 

10.295 

15.07 

1  45.86 

47.74 

8.64 

4  56  45.80 

6 

4  59    7.18 

b.89 

22  43    9.1 

8.7 

10.307 

14.J8 

1  35.19 

47.63 

8.68 

5    0  42.35 

7 

5    3  14.71 

14.46 

22  48  56.7 

56.3 

10.319 

13.98 

1  24.23 

47.52 

8.72 

5    4  38.91 

8 

5    7  22.50 

22.29 

22  54  20.3 

20.0 

10.330 

12.97 

1  12.99 

47.42 

8.76 

5    8  35.47 

9 

5  11  30.55 

30.37 

22  59  19.7 

19.5 

10.341. 

11.96 

1     1.50 

47.32 

8.80 

5  12  :i2.03 

10 

5  15  38.83 

38.68 

23    3  54.9 

54.8 

10.350 

io.9r 

0  49.77 

47.22 

8.83 

5  16  28J>9 

11 

5  19  47.34 

47.22 

23    8    5.8 

5.7 

10.359 

9.94 

0  37.81 

47.13 

8.86 

5  20  25.15 

12 

5  23  56.05 

55.t)7 

2:^  11  52.4 

52.3 

10.367 

8.93 

0  25.65 

47.04 

8.89 

5  24  21.70 

13 

5  28    4.95 

4.91 

23  15  14.5 

14.5 

10.374 

7.91 

0  13.31 

46.95 

8.91 

5  28  18.26 

14 

5  32  J  4.01 

14.00 

23  18  12.1 

12.1 

10.380 

6.89 

—  0    0.81 

46.86 

8.93 

5  32  14.82 

15 

5  36  23.21 

23.24 

23  20  45.1 

45.1 

10.386 

5.86 

+  0  11.83 

46.78 

8.94 

5  36  11.38 

16 

5  40  32.54 

32.61 

23  22  53.5 

53.5 

10.390 

4.83 

0  24.60 

46.71 

8.96 

5  40   7.94; 

17 

5  44  41.98 

42.08 

23  24  37.2 

37.2 

10.394 

3.80 

0  37.48 

46.64 

8.97 

5  44    4.50 

18 

5  48  51.50 

51.64 

23  25  56.1 

56.1 

10.397 

2.77 

0  50.44 

46.57 

8.97 

5  48    1.06 

19 

5  53    1.08 

1.25 

23  26  30.2 

50.2 

10.399 

1.74 

1    3.47 

46.50 

8.97 

5  51  57.61 

20 

5  57  10.69 

10.90 

23  27  19.6 

19.6 

10.400 

+  0.71 

1  16.52 

46.44 

8.97 

5  55  54.17 

21 

6    1  20.31 

20.56 

23  27  24.1 

24.1 

10.400 

-  0.32 

1  29.57 

46.;)8 

8.97 

5  59  50.73 

22 

6    5  29.91 

30.20 

23  27    3.9 

3.9 

10.398 

1.36 

1  42.63 

46.33 

8.96 

6    3  47.29 

23 

6    9  39.46 

39.79 

23  26  18.8 

18.8 

10.396 

2.40 

1  55.63 

46.28 

8.95 

6    7  43.85 

24 

6  13  48.93 

49.30 

23  25    9.0 

8.9 

10.392 

3.43 

2    8.54 

46.24 

8.94 

6  1140.41 

25 

6  17  58.29 

58.70 

23  23  34.3 

34.2 

10.388 

4.46 

2  21.34 

46.21 

8.93 

6  15  36.96 

26 

6  22    7.53 

7.97 

23  21  34.9 

34.7 

10.382 

5.49 

2  34.02 

46.21) 

8.!)1 

6  19  3:^.52 

27 

6  26  16.61 

17.08 

23  19  10.9 

10.6 

10.375 

6.51 

2  46.55 

46.18 

8.89 

6  2:)  30.08  ; 

28 

6  30  25.52 

26.03 

23  16  22.3 

21 .9 

10.366 

7.53 

2  58.89 

46.16 

8.86 

6  27  26.64  i 

29 

6  34  34.21 

34.76 

23  13    9.2 

8.8 

10.357 

8.55 

3  11.03 

46.15 

i      8.83 

6  31  2:J.2  ) ; 

30 

6  38  42.67 

43.25 

23    9  31.7 

31.2 

10.347 

9.57 

3  22.153 

46.1"» 

8.83 

6  A>  19.76  • 

31 

6  42  50.87 

51.48 

4-23    5  29.8 

29.2 

10.336 

-10.58 

-f-  3  34  .-)7 

\:^  4o.L4 

1     8,77 

!    6  3.)  I6.:«  : 

If on^-For  Mfon  intenral  of  Semidiometer  pawing  the  Meridian,  aubtract  08.18  fW>m  the  Sidereal  IntervaL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPARENTRTGHT 

APPARENT 

Honrly  Motion, 

Equation 
of  Time 

for 

ApiMircut 

Aoon, 

m     8 

Scmi- 

Siderenl 

Pate. 
1878. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diainotcr 

nt 

Anpaivnt 

\oon. 

Time  of 

Somid. 

piMfiiuc 

Merid. 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Ri<{ht 
Ascen- 
sion. 

s 

Docli- 
nation. 

h    m     B 

8 

+23    d  29'.8 

// 

/      // 

m     s 

Li    m     8 

July! 

6  42  50.87;  51.48 

29.2 

10.336 

-10.58 

+  3  34.57 

15  46.14 

1     8.77 

6  39  16.32 

2 

6  46  58.79 

59.43 

23    1    3.7 

3.0 

10.323 

11.59 

3  45.94 

46.14 

8.73 

6  43  12.87 

3 

6  51    6.40 

7.07 

22  56  13.5 

12.7 

10.310 

12.59 

3  57.00 

46.15 

8.69 

6  47    9.43 

4 

6  55  13.68 

14.38 

22  50  59.5 

58.6 

10.296 

13.59 

4    7.72 

46.16 

8.65 

6  51    5.99 

5 

6  59  20.62 

21.35 

22  45  21.5 

20.5 

10.281 

14.59 

4  18.10 

46.18 

8.60 

6  55    2.55 

6 

7    3  27.19 

27.95 

22  39  19.^ 

18.6 

10366 

15.57 

4  28.12 

4620 

8.55 

6  58  59.11 

7 

7    7  33.40 

34.19 

22  32  54.6 

53.3 

10.250 

16.54 

4  37.76 

46.23 

8.50 

7    2  55.67 

8 

7  11  39.22 

40.03 

22  26    6.0 

4.7 

10.234 

17.51 

4  47.02 

46.26 

8.45 

7    6  52.22 

9 

7  15  44.64 

45.47 

22  18  54.2 

52.7 

10.217 

18.47 

4  55.88 

46.29 

8.39 

7  10  48.78 

10 

7  19  49.64 

50.49 

22  11  19.4 

17.8 

10.200 

19.43 

5    4.32 

46.32 

8.33 

7  14  45.34 

11 

7  23  54.22 

55.10 

22    3  21.7 

2a.o 

10.182 

2a.38 

5  12.34 

46.36 

8.27 

7  18  41.90 

12 

7  27  58.35 

59.25 

21  54  61. :J 

59.4 

10.163 

21 .32 

5  19.92 

46.40 

8.21 

7  22  38.45 

13 

7  32    2.03 

2.94 

21  46  18.1 

16.4 

10.144 

22.26 

5  27.04 

46.44 

8.14 

7  26  35.02 

14 

7  36    5iJ4 

6.17 

21  37  13.2 

11.1 

10.124 

23.18 

5  33.69 

46.49 

8.07 

7  30  31. .57 

15 

7  40    7.98 

8.93 

21  27  45.b 

43.6 

10.104 

24  10 

5  39.87 

46.54 

8.00 

7  34  28.13 

16 

7  44  10.23 

11.19 

21  17  56.5 

54.1 

10.084 

25.01 

5  45.56 

46.59 

7.94 

7  38  24.69 

17 

7  48  11.99 

12.96 

21    7  45.5 

43.0 

10.063 

25.91 

5  50.75 

46.65 

7.84 

7  42  21.25 

18 

7  52  13.24 

14.23 

20  57  12.9 

10.3 

10.042 

26.82 

5  55.45 

46.71 

7.77 

7  46  17.80 

19 

7  56  13.97 

15.97 

20  46  19.1 

16.4 

10.020 

27.68 

5  59.63 

46.78 

7.69 

7  50  14.36 

20 

8    0  14.18 

15.19 

20  35    4.2 

1.4 

9.997 

28.56 

6    3.27 

46.86 

7.61 

7  54  10.92 

21 

8    4  13.84 

15.86 

20  23  28.4 

25.5 

9.974 

29.42 

6    6.37 

46.94 

7.53 

7  58    7.48 

22 

8    8  12.94 

13.97 

20  11  32.1 

29.1 

9.951 

3^.27 

6    8.92 

47.02 

7.45 

8    2    4.03 

23 

8  12  11.47 

12.50 

19  59  15.5 

12.4 

9.927 

31.11 

6  10.89 

47.11 

7.37 

8    6    0.59 

24 

8  16    9.42 

10.45 

19  46  38.8 

35.5 

9.903 

31.94 

6  12.28 

47.21 

7.29 

8    9  57.15 

25 

8  20    6.78 

7.81 

19  33  42.3 

38.9 

9.878 

32.76 

6  13.08 

47.31 

7.20 

8  13  53.70 

26 

8  24    3.54 

4.57 

19  20  26.2 

22.8 

9.853 

33.57 

6  13.28 

47.41 

7.12 

8  17  50.26 

27 

8  27  59.70 

60.73 

19    6  50.9 

47.3 

9.828 

34.37 

6  12.87 

47.51 

7.03 

8  21  46.82 

28 

8  31  55.25 

56.27 

18  52  56.5 

52.9 

9.802 

:i5.15 

6  11.86 

47.64 

6.95 

8  25  4.3.*38 

2!> 

8  35  50.19 

51.20 

18  38  43.5 

39.8 

9.776 

35.92 

6  10.24 

47.76 

6.86 

8  29  39.93 

30 

8  39  44.51 

45.51 

18  24  12.2 

8.5 

9.750 

36.67 

6    8.00 

47.88 

6.7« 

8  33  36.49 

31 

8  43  38.21 

39i20 

18    9  22.9 

19.1 

9.724 

37.42 

6    5.14 

48.01 

6.69 

8  37  33.05 

Aoff.l 

8  47  31.28 

32.26 

17  54  15.8 

12.0 

9.698 

:k3.16 

6    1.65 

48.14 

6.61 

8  41  2i).60 

*2 

8  51  23.73 

24.70 

17  38  51.2 

47.4 

9.672 

38.88 

5  57.55 

48.28 

6.52 

8  45  26.16 

3 

8  55  15.56 

16.52 

17  23    9.4 

5.5 

9.646 

39.59 

5  52.83 

48.42 

6.43 

8  49  22.71 

4 

* 

8  59    6.77 

7.71 

17    7  10.7 

6.8 

9.621 

40.29 

5  47.48 

48.57 

6.34 

8  53  19.27 

5 

9    2  57.37 

58.29 

16  50  55.4 

51.5 

9.596 

40.98 

5  41.51 

48.71 

6.25 

8  57  15.83 

6 

9    6  47.37 

48.28 

16  34  23.9 

20.0 

9.571 

41.65 

5  34.95 

48.86 

6.17 

9    1  12.38 

7 

9  10  36.77 

37.66 

16  17  36.4 

32.5 

9.546 

42.31 

5  27.80 

49.01 

6.08 

9    5    8.94 

8 

9  14  25.58 

26.44 

16    0  33.2 

29.4 

9.522 

42.96 

5  20.06 

49.17 

6.00 

9    9    5.50 

9 

9  18  13.82 

14.66 

15  43  14.6 

10.8 

9.498 

43.59 

5  11.74 

49.33 

5.91 

9  13    2.05 

10 

9  22    1.48 

2.30 

15  25  40.9 

37.1 

9.474 

44.21 

5    2.85 

49.49 

5.83 

9  16  58.61 

11 

9  25  48.58 

49.37 

15    7  52.4 

48.7 

9.451 

44.83 

4  53.39 

49.66 

5.75 

9  20  55.16 

12 

9  29  35.14 

35.90 

14  49  49.2 

45.6 

9.428 

45.43 

4  43.38 

49.83 

5.67 

9  24  51.72 

13 

9  33  21.16 

21.89 

14  31  31.8 

28.3 

9.406 

46.02 

4  32.85 

50.00 

5.59 

9  28  48.27 

14 

9  37    6.66 

7.36 

14  12  60.4 

57.0 

9.384 

46.59 

4  21.80 

50.17 

5.51 

9  32  44.83 

15 

9  40  51.65 

52.32 

13  54  15.4 

12.0 

9.363 

47.16 

4  10.2:) 

59.34 

5.43 

9  36  41.30 

16 

9  44  36.12 

36.75 

13  35  17.0 

13.7 

9.342 

47.71 

3  58.15 

50.51 

5.36 

9  40  37.94 

17 

9  48  20.09 

20i>9 

13  16    5.5 

2.3 

9.322 

48.25 

3  45.56 

50.70 

5.28 

9  44  34.50 

18 

9  52    3.57 

4.13 

12  56  41 .2 

38.2 

9.302 

48.77 

3  32.48 

50.88 

5^1 

9  48  31.05 

19 

9  55  46.58 

47.10 

12  37    4.5 

1.7 

9.282 

49.28 

3  18.93 

51.07 

5.14 

9  52  27.61 

20 

9  59  29.12 

29.61 

12  17  15.7 

13.1 

9i263 

49.78 

3    4.92 

51J26 

5.07 

9  56  24.16 

21 

10    3  11.21,  11.66 

11  57  15.1 

12.6 

9.244 

50.26 

2  50.46 

51.46 

5.00 

10    0  2X72 

22 

10    6  52.85 

53.26 

11  37    3.0 

0.7 

9.225 

50.73 

2  35.55 

51.66 

4.94 

10    4  17.27 

23 

10  10  34.04 

34.41 

11  16  39.9 

37.8 

9.207 

51.19 

2  20.18 

51.86 

4.87 

10    8  13.83 

24 

10  14  14.79 

15.12 

10  56    6.0 

4.1 

9.189 

51.63 

2    4.38 

52.07 

4.81 

10  1210..38 

25 

10  17  55.13'  55.42 

10  35  21.6 

19.0 

9.172 

52.06 

1  48.16 

52.29 

4.75 

10  16   6.93 

26 

10  21  35.06  35.31 

10  14  27.1 

25.6 

9.155 

52.47 

1  31.54 

52.51 

4.70 

10  20    3.49 

27 

10  25  14.59   14.80 

9  53  23.0 

21.7 

9.139 

52.87 

1  14.52 

52.73 

4.64 

10  24    0.04 

28 

10  28  53.74  53.90 

9  .32    9.4 

8.4 

9.124 

53.25 

0  57.12 

52.96 

4.59 

10  27  56.6'J 

29 

10  32  32.53  32.64 

9  10  46.8 

46.1 

9.109 

53.62 

0  39.36 

53.19 

4.54 

10  31  53.15 

30 

10  36  10.95'  11.02 

8  49  15.5 

15.0 

9.094 

53.98 

0  21.24 

53.42 

4.49 

10  35  49.71 

31 

10  39  49.04  49.06 

4-  8  27  35.8 

35.5 

9.080 

-54.33 

4-  0    2.78 

15  53.65 

1     4.44 

10  39  46.26 

Note.— For  Mean  interval  of  Semidlameter  paming  the  Meridian,  subtaract  08.18  from  the  Sidereal  Interval. 
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830       SOLAR  CPHEMERIS9  1878. 


AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 


Date. 
1873. 


Sept.l 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 

18 
19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
29 
30 

Oct.  1 
2 
3 
4 

5 

6 

7 

8 

9 

10 

11 
12 
13 
14 
15 

16 
17 
18 

19 
20 

21 
22 
23 
24 

25 

26 
27 

28 
29 
30 

31 
32 


APPARENT  RIGHT 
ASCENSION. 


APPARENT 
DECLINATION. 


Hourly  Motion, 
Mean  Noon. 


Appa- 

Mean Noon. 

rent 

Noon. 

h    m     s 

8 

10  43  26.80 

26.78 

10  47    4.26 

4.19 

10  50  41.44 

41.32 

10  54  18.36 

18.19 

10  57  55.03 

54.81 

11     1  31.48 

31.21 

11     5    7.73 

7.41 

11     8  43.81 

43.44 

11  12  19.73 

19.31 

11  15  55.52 

55.05 

11  19  31.19 

30.67 

11  23    6.77 

6.20 

11  26  42.29 

41.67 

11  30  17.77 

17.09 

LI  33  53.21 

52.48 

11  37  28.64 

27.85 

LI  41    4.08 

3.24 

LI  44  39.55 

38.66 

LI  48  15.06 

14.12 

11  51  50.63 

49.63 

11  55  26.28 

25.23 

11  59    2.02 

0.92 

12    2  37.89 

36.74 

L2    6  13.89 

12.68 

L2    9  50.03 

48.77 

L2  13  26.33 

25.02 

12  17    2.81 

1.44 

12  20  39.50 

38.08 

12  24  16.41 

14.94 

12  27  53.56 

52.04 

12  31  30.98 

2941 

12  35    8.68 

7.06 

L2  38  46.69 

45.02 

12  42  25.03 

23.31 

L2  46    3.74 

1.97 

12  49  42.82 

41.0] 

12  53  22.30 

20.44 

12  57    2.21 

0.30 

13    0  42.56 

40.60 

13    4  23.38 

2138 

L3    8    4.69 

2.65 

13  11  46.51 

44.43 

13  15  28.87 

26.74 

L3  19  11.78 

9.61 

L3  22  55.26 

53.05 

13  26  39.32 

37.07 

13  30  23.99 

21.71 

13  34    928 

6.96 

13  37  55.19 

52  83 

13  41  41.74 

39.35 

13  45  28.95 

2653 

13  49  16.84 

14.39 

13  53    5.41 

2.93 

13  56  54.66 

52.15 

14    0  44.62 

42.09 

14    4  35.29 

32.74 

14    8  26.68 

24.11 

14  12  18.81 

16.22 

14  16  11.68 

9.07 

14  20    5.31 

2.68 

14  23  59.71 

57.06 

14  27  54,8d 

52.22 

Mean  Noon. 


Appa- 
rent 
Noon. 


+ 


o 
8 

7 

7 


o 
43 
21 


47.9 
52.3 
49.5 


6  59  39.6 
6  37  22.8 

6  14  59.6 
5  52  30.1 
5  29  54.8 
5  7  13.9 
4  44  27.8 


36.6 

40.8 
40.6 
36.4 
28.5 


21 

58 
35 
12 
49 

26  17.2 

3  2.8 
39  45.8 
16  26.4 
53    5.0 


+ 


4 
3 
3 
3 
2 

2 
2 
1 
1 
0 

0  29  42.0 
0  6  17.8 
0  16  67.3 

0  40  33  0 

1  3  58.8 

I 
1 
2 
2 
3 


27  24.4 
50  49.3 
13.2 
35.9 
56.9 


14 

37 

0 


3  24  15.8 

3  47  323 

4  10  46.1 
4  33  56.8 

4  56  64.1 

5  19  67.7 

5  42  67.3 

6  5  62.5 
6  28  52.8 

6  51  38.1 

7  14  17.9 
7  36  51.9 

7  59  19.7 

8  21  41.0 

8  43  55.4 

9  5  62.5 
9  27  61.9 
9  49  53.2 

10  11  35.9 
10  32  69.7 

10  54  34.1 

11  15  48.8 
11  36  53.2 

11  57  47.0 

12  18  29.7 

12  38  60.9 

12  59  20.1 

13  19  27.1 
13  39  21.4 

13  58  62.6 

14  18  30.2 
14  37  43.9 


47.9 
52.6 
50.2 
40.6 
24.1 

61.2 
32.1 
57.2 
16.6 

30.8 

40.0 
44.5 
44.6 
40.8 
33.3 

22.3 
8.3 
51.7 
32.6 
11.5 

48.9 
25.0 
59.7 
25.1 
50.5 

15.8 
40.4 
4.0 
26.4 
47.1 

5.7 
22.0 
35.6 
46.0 
53.0 

56.3 
55.7 
50.7 
40.7 
25.8 

5.4 
39.2 

6.8 
28.0 
42.3 

49.3 
48.6 
39.8 
22.4 
56.1 

20.4 
35.1 
39.5 
33,3 
16.1 

47.3 
6.6 

13.6 
8.0 

49.3 

17.1 
30.9 


Right 
Ascen- 
sion. 


9.067 
9.055 
9.043 
9.033 
9.023 

9.015 
9.007 
9.000 
8.994 
8.989 

8.984 
8.981 
8.978 
8.977 
8.976 

8.976 
8.977 
8.979 
8.981 
8.984 

8.987 
8.992 
8.997 
9.003 
9.010 

9.017 
9.025 
9.034 
9.043 
9.053 

9.064 
9.077 
9.091 
9.105 
9.120 

9.136 
9.153 
9.172 
9-191 
9.211 

9.232 
9.254 
9.276 
9.299 
9.323 

9.348 
9.374 
9.400 
9.427 
9.454 

9.481 
9.509 
9.537 
9.566 
9.596 

9.626 
9.657 
9.688 
9.719 
9.751 

9.783 


Decli- 
nation. 


-54.66 
54.97 
55.27 
55.56 
55.83 

56.10 
56.35 
56.59 
56.81 
57.03 

57.23 
57.42 
57,59 
57.75 
57.90 

58.04 
58.16 
58.26 
58.35 
58.42 

58.48 
58.53 
58.56 
58.57 
58.57 

58^ 
58.52 
58.47 
58.41 
58.33 

58.23 
58.13 
58.01 

57.88 
57.73 

57.57 
57.39 
67.20 
56.99 
56.77 

56.54 
56.29 
56.02 
55.74 
55.45 

55.14 
54.81 
54.46 
54.09 
53.71 

53.31 
52.89 
52.46 
52.01 
51.54 

51.05 
50.54 
50.02 
49.49 
48.93 

48.36 


Equation 
01  Time 

for 

Aoparent 

Noon. 


9.816-47.77 


15 
16 


m 
-  0 
0 
0 
1 
1 

1 
2 
2 
2 
3 

3 
3 
4 
4 
5 

5 
5 
6 
6 
6 

7 

7 
7 
8 
8 

8 
9 
9 
9 
10 

10 
10 
11 
11 
11 

11  59.24 

12  16.30 
12  32.94 

12  49.15 

13  4.88 

13  20.ro 
13  34.88 

13  49.08 

14  2.72 
14  15.79 

14  28.27 

14  40.16 

14  51.44 

15  2.09 
15  12.10 

15  21.45 
15  30.12 
15  38.11 
15  45.41 
15  52.02 

15  57.92 

16  3.10 
7.53 

11.23 
16  14.16 

16  I6.32I 
17.71 16 


16.00 
35.10 
54.48 
14.11 
33.99 

54.09 
14.38 
34.85 
55.49 
16iM 

37.11 
58.07 
19.09 
40.17 
1.29 

22.41 
43.51 
4.58 
25.61 
46.60 

7.50 
28.30 
48.99 

9.54 
29.94 

50.20 
10.27 
30.14 
49.78 
9.18 

28.30 
47.15 
5.70 
23.91 
41.77 


16 
16 


Semi- 
diameter 

at 
Apparent 


// 


15  53.89 
54.13 
54.37 
54.61 
54.86 

55.10 
55.35 
55.59 
55.84 
56.09 

56.34 
56.59 
56.84 
57.09 
57.35 

57.61 
67.87 
58.13 
58.39 
58.66 

58.92 
59.19 
59.47 
59.74 
0.02 


—16 


0.30 
0.58 
0.86 
1.14 
1.421 

1.70 
1.98 
2.27 
2.55 
2.83 

3.11 
3.38 
3.66 
3.93 
4.20 

4.47 
4.74 
5.01 
5.98 
5.55 

5.62 
6.09 
6.36 
6.62 
6.89 

7.16 
7.43 
7.69 
7.96 

8.22 

8.49 
8.75 
9,01 
9.27 
9.53 

9.78 
10.041 


Sidereal 
Time  of 
Semid. 
psMina; 
Merid: 


•n 
1 


4.40 
4.36 
4.32 
4.28 
4.25 

4.22 

4.19 
4.16 
4.14 
4.12 

411 

4.10 
4.09 
4.08 
4.07 

4.06 
4.06 
4.06 
4.07 
4.08 

4.09 
4.11 
4.13 
4.15 
4.18 

4.21 
4.24 
457 
4.31 
4.35 

4.40 
4.44 
4.49 
4.54 

4.60 

4.65 
4.71 
4.77 

4.84 
4.91 

4.98 
5.06 
5.14 
5i22 
5.30 

5.38 
5.47 
5.56 
5.65 
5.74 

5.84 
bJ&3 
6.03 
6.13 
6.24 

6.34 
6.45 
6,56 
6.67 
6,78 

6.90 
7.01 


Sidereal  Time 

of  Mean 

Noon. 


h  m  8 
0  43  42.81 
0  47  39.37 
0  51  35.92 
0  55  32.48 

0  59  29.03 

1  3  25.59 
1  7  22.14 
1  11  18.69 
1  15  15.25 
1  19  11.80 

I  23  8.35 
1  27  4.91 
131  1.46 
1  34  58.01 
1  38  54.57 

1  42  51.12 
I  46  47.68 
1  50  44.23 

1  54  40.78 
158  37.33 

2  2  33.89 

2  6  30.44 
2  10  26.99 
2  14  23.55 
2  18  20.10 

2  22  16.65 
2  26  13.21 
2  3.)  9.76 
2  34  6.31 
2:58    2.87 

2  4159.42 
2  45  55.97 
2  49  52.53 
2  53  49.08 

2  57  45.64 

3  142.19 
3  5  38.75 
3  9  35.29 
3  13  31.85 
3  17  28.40 

3  21  24.96 
3  25  21.51 
3  29  18.06 
3  33  14.62 
3  37  11.17 

3  41  7.73 
3  45  4.28 
3  49  0.84 
3  52  56.39 
3  56  53.95 


0  50.50 

447.05 

8  43.61 

12  40.16 

16  36.72 


4  20  33i!7 
4  24  29.83 
4  28  26.38 
4  32  22.94 
4  36  19.50 

4  40  16.05 
4  44  12.6 ) 


Note.— For  Mean  interval  of  Bemidiameter  pasting  the  Meridian,  nihtraet  08.18  from  the  Sidereal  IntervttL 
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AT  WASHINGTON  MEAN  AND  APPARENT  NOON. 

APPABET^TETGHT 

APPARENT 

Hourly  Motion, 

Equation 
of  Time 

for 

Anparent 

Noon, 

Semi- 

Sidereal 

Bsto. 
187S. 

ASCENSION. 

DECLINATION. 

Mean  Noon. 

diameter 

at 

Anparent 

Voon. 

Time  of 
Somid. 
pasainii; 
MeridV 

Sidereal  Time 

of  Mean 

Noon. 

Mean  Noon. 

Appa- 

rent 

Noon. 

Mean  Noon. 

Appa- 
rent 
Noon. 

Siglit 
Ascen- 
sion. 

Decli- 
nation. 

Nov.l 

h    m     s 
14  27  54.88 

52^22 

— ll  3^  43.9 

30.9 

9^.816 

-4777 

m     s 
—16  17.71 

1^  10.04 

m     s 
I     7.01 

h    m     8 
14  44  12.60 

2 

14  31  50.84 

48.17 

14  56  43.3 

30.4 

9.849 

47.17 

16  18.31 

10.28 

7.13 

14  48    9.16 

3 

14  35  47.60 

44.92 

15  15  28.1 

15.4 

9.683 

46.55 

16  18.11 

10.53 

7.25 

14  52    5.71 

4 

14  39  45.18 

42.49 

15  33  57.8 

45.2 

9.917 

45.92 

16  17.10 

10.77 

7.37 

14  56    2.27 

5 

14  43  43.59 

40.90 

15  51  62.1 

59.7 

9.951 

45.27 

16  15.2C 

11.01 

7.49 

14  59  58.83 

6 

14  47  42.84 

40.14 

16    9  70.5 

58.3 

9.986 

44.60 

16  12.67 

1155 

7.61 

15    3  55.38 

7 

14  51  42.93 

40.23 

16  27  52.8 

40.9 

10.021 

43.91 

16    9.05 

11.48 

7.73 

15    7  51.94 

8 

14  55  43.86 

41.16 

16  45  18.5 

6.8 

10.057 

43.21 

16    4.69 

11.71 

7.85 

15  1 1  48.50 

9 

14  59  45.65 

42.96 

17    2  27.2 

15.8 

10.093 

42.50 

15  59.47 

11.93 

7.97 

15  15  45.05 

10 

15    3  48.31 

45.62 

17  19  18.5 

7.4 

10.129 

41.77 

15  53.37 

12.15 

8.09 

15  19  41.61 

11 

15    7  51.84 

49.16 

17  35  62.1 

41.2 

10.165 

41.02 

15  46.41 

12.36 

8.21 

15  23.38.16 

12 

15  11  56.23 

53.56 

17  51  67.5 

56.9 

10.201 

40.25 

15  38.58 

12.57 

8.32 

15  27  34.72 

13 

15  15  61.49 

58.84 

18    7  64.4 

54.1 

10.237 

39.47 

15  89.88 

12.78 

8.44 

15^1  31.28 

14 

15  20    7.62 

4.98 

18  23  42.3 

32.3 

10.273 

38.68 

15  20.32 

12.99 

8.56 

15  35  27.83 

15 

15  24  14.61 

11.99 

18  38  60.9 

51.3 

10.309 

37.86 

15    9.90 

13.20 

8.68 

15  39  24.39 

16 

15  28  22.45 

19.85 

18  53  59.7 

50.5 

10.344 

37.03 

14  58.62 

1340 

8.79 

15  43  20.95 

17 

15  32-31.14 

28.57 

19    8  38.3 

29.4 

10.379 

36.18 

14  46.40 

13.60 

8.90 

15  47  17.50 

18 

15  36  40.68 

38.14 

19  22  56.3 

47.7 

10.414 

35.31 

14  33.53 

13.80 

9.01 

15  51  14.06 

19 

15  40  51.04 

48.54 

19  36  53.4 

45.1 

10.448 

34.44 

14  19.73 

13.99 

9.12 

15  55  10.62 

20 

15  44  62.22 

59.76 

19  50  29.1 

21.2 

10.482 

33.55 

14    5.11 

14.18 

9.24 

15  59    7.18 

21 

15  49  14.20 

11.77 

20    3  43.0 

35.4 

10.515 

32.63 

13  49.69 

14.37 

9.35 

16    3    3.74 

22 

15  53  26.98 

24.59 

20  16  34.8 

27.5 

10.548 

31.69 

13  33.48 

14.56 

9.46 

16    7    0.29 

23 

15  57  40.53 

38,18 

20  28  64.1 

57.2 

10.580 

30.75 

13  16.49 

14.75 

9.57 

16  10  56.85 

24 

16    1  54.84 

52.53 

20  41  10.6 

4.1 

10.611 

29.79 

12  58.73 

14.93 

9.68 

16  14  53.40 

25 

16    6    9.89 

7.63 

20  52  53.8 

47.7 

10.641 

28.81 

12  40.23 

15.11 

9.78 

16  18  49.96 

26 

16  10  25.66 

23.45 

21     4  13.6 

7.8 

10.671 

27.82 

12  21.03 

15.29 

9.88 

16  22  46.52 

27 

16  14  42.13 

-^39.97 

21  15    9.5 

4.0 

10.700 

26.82 

12    1.13 

15.46 

9.98 

16  2643.08 

28 

16  18  59.30 

57.20 

21  25  41.2 

36.0 

10.729 

25.81 

11  40.52 

15.62 

10.08 

16  30  39.64 

2() 

16  23  17J4 

15.09 

21  35  46.4 

43.6 

10.757 

24.79 

11  19.23 

15.78 

10.17 

16  34  36.19 

30 

16  27  35.63 

33.64 

21  45  30.8 

26.4 

10.784 

23.75 

10  57.30 

15.94 

10.26 

16  38  32.75 

Dec.l 

16  31  54.75 

52.82 

21  54  48.2 

44.1 

10.810 

22.70 

10  34.74 

16.19 

10.35 

16  42  29.31 

2 

16  36  14.50 

12.63 

22    3  40.4 

36.7 

10.836 

21.64 

10  11.56 

16.25 

10.43 

16  46  25.87 

3 

16  40  34.84 

33.04 

22  12    7.1 

3.7 

10.860 

20.57 

9  47.77 

16.39 

10.51 

16  50  22.43 

4 

16  44  55.76 

54.03 

22  20    7.9 

4.8 

10.884 

19.49 

9  23.39 

16.53 

10.59 

16  54  18.99 

5 

16  49  17.25 

15.59 

22  27  42.7 

39.9 

10.906 

18.40 

8  58.45 

16.66 

10.66 

16  58  15.54 

6 

16  53  39.27 

37.68 

22  34  51.3 

48.8 

10.928 

17.31 

8  32.99 

16.79 

10.73 

17    2  12.10 

7 

16  58    1.80 

0.30 

22  41  33.4 

312 

10.949 

16.20 

8    7.01 

16.90 

10.80 

17    6    8.66 

8 

17    2  24  82 

23.40 

22  47  48.9 

46.9 

10.969 

15.08 

7  40.55 

17.01 

10.86 

17  10    5.22 

9 

17    6  48.3) 

46.97 

22  53  37.5 

35.7 

10.988 

13.96 

7  13.62 

17.12 

10.92 

17  14    1.78 

10 

17  11  12.24 

10.98 

22  58  59.0 

57.4 

11.006 

12.83 

6  46i» 

17.23 

10.98 

17  17  58.34 

11 

17  15  36.58 

35.41 

23    3  53.3 

52.0 

11.022 

11.69 

6  18.46 

17.33 

11.03 

17  21  54.89 

12 

17  20    1.31 

0.22 

23    8  20.2 

19.1 

11.038 

10.54 

5  50.28 

17.42 

11.08 

17  25  51.45 

13 

17  24  26.39 

25.38 

23  12  19.5 

18.6 

11.051 

9.39 

5  21.74 

17.51 

11.12 

17  29  48.01 

14 

17  28  51.79 

50.86 

23  15  51.2 

50.5 

11.064 

8.23 

4  52.89 

17.59 

11.16 

17  33  44.57 

15 

17  33  17.47 

16.63 

23  18  55.0 

54.5 

11.075 

7.07 

4  23.76 

17.67 

11.19 

17  37  41.13 

16 

17  37  43.40 

42.65 

23  21  30.8 

30.4 

11.064 

5.90 

3  54.38 

17.74 

11.22 

17  4137.69 

17 

17  42    9.54 

8.88 

23  23  38.6 

38.3 

11.092 

4.73 

3  24.79 

17.81 

11.24 

17  45  34.25 

18 

17  46  35.86 

35i29 

23  25  18.2 

18.0 

11.099 

3.56 

2  55.03 

17.88 

11.26 

17  49  30.81 

19 

17  51    2.31 

1.84 

23  26  29.5 

29.3 

11.104 

2.38 

2  25.13 

17.95 

11.27 

17  53  27.36 

20 

17  55  28i« 

28.48 

23  27  12.4 

12.3 

11.107 

1.20 

1  55.12 

18.01 

11.28 

17  57  23.92 

21 

17  59  55.47 

55.18 

23  27  27.0 

27.0 

11.109 

-  0.02 

1  25.06 

18.07 

11.29 

18    120.48 

22 

18    4  22.10 

21.90 

23  27  13.3 

13.3 

11.109 

+  1.16 

0  54.96 

18.13 

11.30 

18    517.04 

23 

18    8  48.71 

48.60 

23  26  31.3 

31.3 

11.107 

2.34 

—  0  24.92 

•  18.18 

11.30 

18    913.60 

24 

18  13  15.26 

15.24 

23  25  21.0 

21.0 

11.104 

3.52 

+  0    5.08 

18.23 

11.29 

1813  10.16 

25 

18  17  41.72 

41.80 

23  23  42.4 

42.3 

11.099 

4.70 

0  34.99 

1857 

11.28 

1817   6.72 

26 

18  22    8.05 

8.22 

23  21  35.5 

35.4 

11.093 

5.87 

1    4.78 

18.31 

11.27 

18  21    3.28 

27 

18  26  34.22 

34.48 

23  19    0.5 

0.4 

11.086 

7.04 

1  34.41 

18.34 

11.24 

18  24  59.83 

28 

18  31     0.19 

0.54 

23  15  57.4 

57.1 

11.077 

8.21 

2    3.83 

18.36 

11.21 

18  28  56.39 

29 

18  a5  25.93 

i26.37 

23  12  26.3 

25.9 

11.067 

9.37 

2  33.01 

18.38 

11.18 

18  32  52.95 

30 

18  39  51.41 

51.94 

23    8  27.4 

26.9 

11.056 

10.53 

3    1.94 

18.40 

11.15 

18  36  49.51 

31 

18  44  16.60 

17.22 

23    4    0.7 

0.1 

11.044 

11.68 

3  30.57 

18.40 

11.11 

18  40  46.07 

32 

18  48  41.48 

42.19 

—22  59    6.5 

5.7 

11.030 

•1-12.83 

H-  3  58.90 

16  18.401  11.06'  18  44  42.63 1| 

NoTBt^Voir  Mean  interval  of  Semidiometer  paasing  the  Meridian,  sabtraot  08.19  ftom  the  Sidereal  IntervaL 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
MeridiaQ 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

Stars. 

Bright 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

DiflF. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

Stars. 

Brigbt 
Limb. 

187S. 

Transit 

Long. 

passing 
Merid. 

1873. 

Transit 

Long. 

passing 
Merid. 

h    m 

m 

8 

h    m 

m 

8 

1          II 

Jan.   1 

2  39.30 

2.475 

73.88 

154  . 

.157 

1. 

Mar.  1 

2  35.16 

2.073 

67.91 

1. 

2 

3  36.29 

2.278 

71.01 

161  . 

.164 

I. 

2 

3  24.68 

2.061 

67.79 

10. 

.    13 

I. 

3 

4  28.81 

2.108 

68.46 

168. 

.171 

I. 

3 

4  14.36 

2.084 

68.23 

16. 

.    19 

I 

4 

5  1787 

1.991 

66.67 

174  . 

.      3 

I. 

4 

5    4.84 

2.125 

68.91 

21  . 

.    24 

I. 

5 

6    4.81 

1.931 

65.69 

5. 

.      8 

I. 

5 

5  56.32 

2.163 

69.52 

28. 

.    31 

I. 

6 

6  50.95 

1.923 

65.55 

10. 

.    13 

I. 

6 

6  48.47 

2.177 

69.73 

33. 

.    36 

1. 

7 

7  37.44 

1.958 

66.09 

13. 

.    16 

I. 

7 

7  40.53 

2.153 

69.33 

38. 

.    41 

1. 

8 

8  25.16 

2.022 

67.05 

20. 

.    23 

I. 

8 

8  31.55 

2.092 

68.30 

46. 

.    49 

I. 

9 

9  14.54 

2.092 

68.05) 

26. 

.    29 

I. 

9 

9  20.72 

2.003 

66.82 

55. 

.    58 

1. 

10 

10    5.46 

2.146 

68.87 

31. 

.    34 

I. 

10 

10    7.59 

1.903 

65.15 

62. 

.    65 

1. 

11 

10  57.26 

2.162 

69.05 

36, 

.    39 

I. 

11 

10  52.13 

1.812 

63.59 

69. 

.    72 

I. 

12 

11  48.84 

2.127 

68.50 

42. 

.    45 

I. 

12 

11  34.70 

1.740 

62.37 

75. 

.    78 

I. 

13 

12  39.04 

2.050 

6f.28 

50. 

.    53 

II. 

13 

12  15.91 

1.700 

61.67 

83. 

86 

II. 

14 

13  27.03 

1.948 

65.68 

60. 

.    63 

II. 

14 

12  56.59 

1.696 

61.60 

86 . 

.    89 

II. 

15 

14  12.51 

1.844 

64.05 

67. 

.    70 

II. 

15 

13  37.61 

1.730 

62.24 

95. 

«70 

II. 

16 

14  55.68 

1.758 

62.69 

72. 

.    75 

II. 

16 

14  19.98 

1.808 

63.60 

102. 

.105 

II. 

17 

15  37.12 

1.702 

61.82 

82. 

.    85 

II. 

17 

15    4.72 

1.928 

65.63 

108. 

.111 

II. 

18 

16  17.70 

1.686 

61.61 

85. 

.    88 

II. 

18 

15  52.78 

2.083 

68.17 

112. 

.  115 

II. 

19 

16  58.41 

1.715 

62.15 

93. 

.    96 

II. 

19 

16  44.84 

2.259 

70.94 

121  . 

,124 

II. 

20 

17  40.43 

1.795 

63.53 

101  . 

.104 

II. 

20 

17  41 .08 

2.422 

73.42 

128. 

.  131 

II. 

21 

18  25.00 

1.929 

65.72 

108. 

.111 

11. 

21 

18  40.63 

2.528 

75.00 

135. 

.138 

II. 

22 

19  13.41 

2.115 

68.64 

Ill  . 

.114 

II. 

22 

19  41.77 

2.550 

7557 

144. 

.147 

II. 

23 

20    6.76 

2.336 

71.98 

119. 

.122 

II. 

23 

20  42.38 

2.488 

74.30 

151  . 

.154 

II. 

24 

21    5.49 

2.553 

75.10 

11. 

24 

21  40.78 

2.375 

72.58 

II. 

25 

22    8.76 

2.700 

77.16 

II. 

25 

22  36.30 

2.255 

70.70 

II. 

26 

23  14.18 

2.725 

77.45 

II. 

26 

23  29.20 

2.160 

69.21 

II. 

28 

0  18.62 

2.625 

76.00 

I. 

28 

0  20.30 

2.107 

68.39 

I. 

29 

1  19.61 

2.451 

73.50 

I. 

29 

1  10.67 

2.098 

68.26 

I. 

30 

2  16.19 

2.269 

70.82 

I. 

30 

2    1.27 

2.124 

68.74 

I. 

31 

3    8.75 

2.121 

68.64 

172. 

.      1 

I. 

31 

2  52.80 

2.172 

69.55 

19. 

.    22 

I. 

Feb.  1 

3  58.39 

2.026 

67J20 

3. 

.     6 

I. 

Apr.  1 

3  45.51 

2.218 

70.33 

26. 

.    29 

I. 

2 

4  46.41 

1.984 

66.61 

8. 

.    11 

I. 

2 

4  39.07 

2.238 

70.73 

31. 

.    34 

I. 

3 

5  34.00 

1.989 

66.70 

12. 

.    15 

I. 

3 

5  32.63 

2.217 

70.40 

36. 

.    39 

I. 

4 

6  22.14 

2.028 

67.30 

18. 

.    21 

I. 

4 

6  25.13 

2.151 

69.41 

41. 

.    44 

I. 

5 

7  11.45 

2.082 

68.15 

24. 

.    27 

I. 

5 

7  15.62 

2.053 

67,84 

52. 

.    55 

I. 

6 

8    2.02 

2.130 

68.85 

30. 

.    33 

I. 

6 

8    3.59 

1.943 

66.03 

61. 

.    64 

I. 

7 

8  53.47 

2.150 

69.09 

35. 

.    38 

I. 

7 

8  48.92 

1.839 

64.30 

67. 

.    70 

I. 

8 

9  44.92 

2.129 

68.69 

40. 

.    43 

I. 

8 

9  32.06 

1.760 

62.89 

73. 

.    76 

1. 

9 

10  35.34 

2.066 

67.64 

48. 

.    51 

I. 

9 

10  13.65 

1.712 

62.01 

81  . 

.    84 

1. 

10 

11  23.88 

1.976 

66.15 

59. 

.    62 

II. 

10 

10  54.50 

1.700 

61.75 

85. 

.  sa 

1. 

11 

12  10.09 

1.876 

64.52 

65. 

.    68 

II. 

11 

11  35.55 

1.728 

62.21 

93. 

.    96 

I. 

12 

12  53.98 

1.785 

6*3.04 

71  . 

.    74 

II. 

12 

12  17.77 

1.798 

63,38 

101  . 

.104 

II. 

13 

13  35.97 

1.719 

61.96 

79. 

.    82 

II. 

13 

13    2.19 

1.910 

65.24 

107. 

.110 

II. 

14 

14  16.75 

1.685 

61.44 

83. 

.    86 

II. 

14 

13  49.73 

2.057 

67.64 

110. 

.113 

II. 

15 

14  57.18 

1.691 

61.62 

91. 

.    94 

II. 

15 

14  41.09 

2.224 

7059 

117. 

.120 

II. 

16 

15  38.27 

1.741 

62.53 

97. 

.100 

II. 

16 

15  36.37 

2.378 

72.72 

125. 

.128 

II. 

17 

16  21.11 

1.838 

64.22 

105. 

.108 

II. 

17 

16  34.86 

2.482 

74.30 

132. 

.135 

II. 

18 

17    6.86 

1.983 

66.62 

109. 

.112 

II. 

18 

17  34.90 

2.505 

74.67 

141  . 

.144 

II. 

19 

17  56.60 

2.169 

69.55 

113. 

.116 

II. 

19 

18  34.48 

2.447 

73.81 

149. 

.152 

II. 

20 

18  51.07 

2.372 

72.63 

123. 

.126 

II. 

20 

19  31.94 

2.337 

72.16 

155. 

.158 

II. 

21 

19  50.22 

2.546 

75.19 

130. 

.133 

II. 

21 

20  26.56 

2.218 

70.30 

161  . 

164 

II. 

22 

20  52.77 

2.643 

76.52 

139. 

.149 

II. 

22 

21  18.56 

2  122 

68.76 

168. 

.171 

II. 

23 

21  56.36 

2.633 

76.26 

II. 

23 

22    8.74 

2.068 

67.87 

II. 

24 

22  58.42 

2.527 

74.66 

II. 

24 

22  58.18 

2.060 

67.69 

II. 

25 

23  57.29 

2.377 

72.43 

11. 

25 

23  47.97 

2.096 

68.23 

II. 

27 

0  52.56 

2.235 

70.31 

I. 

27 

0  38.99 

2.160 

6953 

I. 

28 

1  44.83 

2.130 

68.74 

I. 

28 

1  31.68 

2.230 

70.37 

I. 

29 

2  35.16 

2.073 

67.91 

I. 

29 

2  25.88 

2.280 

71.19 

I. 

30 

3  24.68 

2.061 

67.79 

10. 

.    13 

I. 

30 

3  20.75 

2583 

71.32 

34. 

.    37 

I. 

31 

4  14.36 

2.084 

68.23 

16. 

.    19| 

I. 

31 

4  15.03    2i230| 

70.65 

39. 

.    42 

1. 
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WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

Dlff. 

for  Ih. 

of 

Sidereal 

Time  of 

Semld. 

pagBing 

Merid. 

stars. 

Bnght 
Lamb. 

Date. 

Mean 
Time  of 
Meridian 

Dlff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

* 

Stars. 

Bright 
Limb. 

187S. 

Transit. 

Long. 

1873. 

Tranidt 

Long. 

pasHing 
Merid. 

h    m 

m 

8 

h    m 

m 

s 

May  1 

4  15.03 

2.230 

7a65 

30. 

.    42 

July    I 

5  21.85 

1.660 

61.36 

84. 

.    87 

2 

5    7.42 

2.130 

69.08 

47. 

.    50 

2 

6    1.76 

1.674 

61.63 

91  . 

.    94 

3 

5  57.07 

2.007 

67.14 

58. 

.   61 

3 

6  42.62 

1.740 

62.75 

98. 

.101 

4 

6  43.74 

1.885 

65.17 

65. 

.    68 

4 

7  25.70 

1.859 

64.71 

106. 

.109 

5 

7  27.73 

1.786 

63.50 

70. 

.    73 

5 

8  12.23 

2.028 

67.38 

110. 

.113 

6 

8    9.73 

1.720 

6^.34 

78. 

.    81 

6 

9    3.34 

2.237 

70.55 

115. 

.118 

7 

8  50.60 

1.693 

61.82 

83. 

.    86 

7 

9  59.60 

2.449 

73.67 

124. 

.127 

8 

9  31.34 

1.710 

62.05 

91  . 

.    94 

8 

11     0.48 

2.609 

75.96 

130. 

.133 

9 

10  13.03 

1.773 

63.04 

97. 

.100 

9 

12    4.03 

2.662 

76.69 

139. 

.142 

10 

10  56.78 

1.880 

64.79 

106. 

.109 

10 

13    7.35 

2.593 

75.70 

148. 

.151 

11 

11  43.61 

2.030 

67.18 

109. 

.112 

11 

14     7  87 

2.441 

73.54 

154. 

.157 

12 

12  34.42 

2.207 

69.95 

113. 

.116 

12 

15    4.36 

2.269 

^1.01 

162. 

.165 

13 

13  29.51 

2.380 

72.60 

123. 

.126 

XX  • 

13 

15  56.95 

2.123 

68.84 

168. 

.171 

14 

14  28.27 

2.504 

74.49 

130. 

.133 

14 

16  46.64 

2.028 

67.39 

1  . 

.      4 

15 

15  29.04 

2.540 

75.08 

138. 

.141 

15 

17  34.73 

1.990 

66.80 

6. 

.      9 

16 

16  29.50 

2.482 

74.27 

146. 

.149 

16 

18  22.55 

2.004 

67.03 

10. 

.    13 

17 

17  27.66 

2.:»7 

72.46 

153. 

,156 

17 

19  11.23 

2.059 

67.88 

14. 

.    17 

18 

18  22.53 

2.216 

70.36 

157. 

.160 

18 

20    1.55 

2.136 

69.05 

20. 

.    23 

19 

19  14.20 

2.097 

68.47 

166. 

.169 

**• 

19 

20  53.75 

2.210 

70.12 

28. 

.    31 

20 

20    3.51 

2.022 

67.2:j 

173. 

.      2 

20 

21  47.38 

2.250 

70.67 

21 

20  51.61 

1.997 

66.79 

3. 

.     6 

XX  ■ 

21 

22  41.32 

2.234 

70.38 

22 

21  39.74 

2.022 

67.14 

22 

23  34.17 

2.161 

69.20 

23 

22  28.98 

2.088 

68.12 

24 

0  24.72 

2.046 

67.43 

24 

23  20.10 

2.175 

69.46 

25 

1  12.2J) 

1.918 

65.41 

26 

0  13.31 

2.256 

70.68 

26 

1  56.87 

1.801 

63.51 

27 

1     8.10 

2.299 

71.38 

27 

2  38.93 

1.710 

62.05 

77. 

.    80 

28 

2    3.22 

2.282 

71.18 

28 

3  19.25 

1.656 

61  19 

83. 

.    86 

29 

2  57.17 

2.203 

70.03 

29 

3  58.78 

1.645 

61.07 

86  . 

.    89 

30 

3  48.64 

2.082 

68.21 

53. 

.    56 

30 

4  38.60 

1.681 

61.75 

96. 

.    99 

31 

4  36.98 

1.948 

66.12 

62. 

.   65 

31 

5  19.87 

1.767 

63.24 

103. 

.106 

Jane  1 

5  22.22 

1.827 

64.20 

68. 

.    71 

Aug.  1 

6    3.81 

1.904 

65.53 

108. 

.  Ill 

2 

6    4.90 

l.r37 

62.70 

74. 

.    77 

2 

6  51.60 

2.087 

68.41 

112. 

.115 

3 

6  45.89 

1.686 

61.82 

83. 

.    86 

3 

7  44iJl 

2.300 

71.65 

121  . 

.124 

4 

7  26.20 

1.681 

61.70 

85. 

.   87 

4 

8  41.88 

2.500 

74.75 

128. 

.131 

5 

8    6.95 

1.724 

62.39 

95. 

.    98 

5 

9  43.67 

2.631 

76.41 

135. 

.138 

6 

8  49.34 

1.817 

63.90 

103. 

.106 

6 

10  47.33 

2.650 

76.62 

144  . 

.147 

7 

9  34.56 

1.960 

66.17 

107. 

.110 

7 

11  50.05 

2.560 

75.27 

151  . 

.154 

8 

10  23.74 

2.145 

69.03 

Ill  . 

.114 

8 

12  49.72 

2.409 

73.07 

157. 

.160 

9 

11  17.64 

2.347 

72.07 

120. 

.123 

9 

13  45.62 

2.255 

70.81 

166. 

.169 

10 

12  16.15 

2.519 

74.60 

127. 

.130 

10 

14  38.19 

2.136 

69.02 

172. 

.      1 

11 

13  17.91 

2.607 

75.90 

135. 

.138 

11 

15  28.52 

2.068 

68.04 

4. 

.      7 

12 

14  20.45 

2.582 

75.63 

143. 

.146 

12 

16  17.88 

2.054 

67.87 

9. 

.    12 

13 

15  21 .12 

2.461 

73.88 

151  . 

.154 

13 

17    7.45 

2.084 

68.38 

12. 

.    15 

14 

16  18.24 

2.298 

71.52 

156. 

.  159 

14 

17  58.10 

2.140 

69.27 

19, 

.    22 

15 

17  11.48 

2.145 

69.22 

164. 

.167 

15 

18  50.22 

2.201 

70J2d 

26. 

.    29 

16 

18    1.50 

2.033 

67.47 

171  . 

.174 

16 

19  43.60 

2.239 

70.73 

31  . 

.    34 

17 

18  49.48 

1.975 

66.55 

3. 

.     6 

17 

20  37.37 

2.231 

70.56 

36. 

.    39 

18 

19  36.74 

1.973 

66.48 

7. 

.    10 

18 

21  30.32 

2.171 

69.55 

42. 

.    45 

19 

20  24.54 

2.018 

67.14 

11. 

.    14 

19 

22  21.28 

2.069 

67.90 

20 

21  13.87 

2.097 

68.34 

17. 

.    20 

20 

23    9.49 

1.947 

65.92 

21 

22    5.30 

2.188 

69.69 

21 

23  54.78 

1.830 

63.98 

22 

22  58.75 

2J2o9 

70.73 

23 

0  37.49 

1.734 

62.37 

23 

23  53.36 

2.281 

71.05 

24 

1  18.23 

1.668 

61.29 

25 

0  47.73 

2.238 

70.40 

25 

1  57.84 

1.640 

60.86 

26 

1  40.33 

2.138 

68.91 

26 

2  37.29 

1.654 

61.16 

93. 

.    96 

•27 

2  30.10 

2.008 

66.91 

27 

3  17.60 

1.712 

62.23 

101  . 

.104 

28 

3  16.67 

1.876 

64.85 

66. 

.   69 

28 

3  59.85 

1.817 

64.06 

107. 

.110 

29 

4    0.31 

1.766 

63.09 

71. 

.    74 

29 

4  45.15 

1.966 

66.53 

110. 

.  113 

30 

4  41.72 

1.692 

61.88 

80. 

.   83 

30 

5  34.48 

2.150 

69.48 

116. 

.119 

31 

5  21.85 

1.660 

61.36 

84. 

.    87 

31 

6  28.41 

2.344 

72.43 

124. 

.127 

334    MOON-CULMINATIONS,  1873 


WASHINGTON  MERIDIAN. 

Date. 

Mean 
Time  of 
Meridian 

D!ff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semld. 

Stan. 

Brigfa 
Limb. 

Date. 

Mean 
Time  of 
Meridian 

Diff. 

for  Ih. 

of 

Sidereal 
Time  of 
Semid. 

Stan. 

Bright 
Umb. 

1878. 

Transit. 

Long. 

passing 
Merid. 

1878. 

Transit 

Long. 

posdng 
Merid. 

h    ni 

m 

8 

li    m 

m 

8 

Sept.  1 

7  26.70 

2.504 

74.78 

130. 

.133 

Nov.  1 

9  37.73 

2.095 

68.50 

1  . 

.     4 

1. 

2 

8  27.99 

2.585 

75.90 

140. 

.143 

2 

10  28i20 

2.120 

68.85 

6. 

.      9 

I. 

3 

9  30.05 

2.567 

75.57 

148. 

.151 

3 

11  19.84 

2.190 

60M 

11. 

.    14 

I 

4 

10  30.63 

2.471 

74.13 

155. 

.158 

4 

12  13.53 

2.286 

71.38 

17. 

.    20 

II. 

5 

11  28.41 

2.344 

72.17 

162. 

.165 

5 

13    9.53 

2.376 

72.76 

23. 

.    26 

II. 

6 

32  23.20 

2.229 

70.43 

168. 

.171 

6 

14    7.25 

2.422 

73.52 

30. 

.    33 

11. 

7 

13  15.68 

2.154 

69.33 

1  . 

.      4 

7 

15    5.25 

2.396 

73.20 

35. 

.    38 

II. 

8 

14    6.96 

2.128 

68.97 

6. 

.     9 

8 

16    1.68 

2.295 

71.74 

41  . 

.    44 

II. 

9 

14  58.15 

2.145 

69.31 

11  . 

.    14 

9 

16  55.04 

2.146 

69.49 

51. 

.    54 

II. 

10 

15  50.16 

2.193 

70.11 

16. 

.    19 

10 

17  44.59 

1.985 

66.98 

60. 

.   63 

II. 

11 

16  43.44 

2.246 

70.98 

23. 

.    26 

11 

18  30.45 

1.841 

64.63 

67. 

.    70 

II. 

12 

17  37.83 

2.280 

71.50 

30. 

.    33 

12 

19  13.24 

1.732 

62.76 

72. 

.   75 

II. 

13 

18  32.55 

2.270 

71.37 

34. 

.    37 

13 

19  53.92 

1.665 

61.57 

81. 

.    84 

II. 

14 

19  26.39 

2J808 

70.37 

40. 

.    43 

14 

20  33.51 

1.642 

61.12 

85. 

.    68 

II. 

J5 

20  18.21 

2.104 

68.70 

48. 

.    51 

15 

21  13.12 

1.666 

61.45 

92. 

.    95 

II. 

16 

21    7.23 

1.980 

66.65 

59. 

.    62 

16 

21  53.83 

1.735 

62.57 

II. 

17 

21  53.25 

1.858 

64.59 

67. 

.    70 

17 

22  36.73 

1.848 

64.41 

II. 

18 

22  36.55 

1.755 

62.83 

18 

23  22.81 

1.998 

66.81 

II. 

19 

23  17.74 

1.683 

61.58 

20 

0  12.79 

2.169 

69.50 

I. 

20 

23  57.63 

1.647 

60.95 

21 

1    6.81 

2.328 

71.95 

I. 

22 

0  37.12 

1.650 

61.00 

22 

2    4.14 

2.435 

73.62 

I. 

23 

1  17.15 

1.693 

61.78 

23 

3    3.08 

2.459 

74.05 

140. 

.143 

I. 

24 

1  58.71 

1.778 

63.30 

24 

4     1.55 

2.399 

73.22 

148. 

.15] 

I. 

25 

2  42.80 

1.903 

65.42 

108. 

.111 

25 

4  57.84 

2.287 

71.59 

153. 

.156 

I. 

26 

3  30.29 

2.060 

68.01 

113. 

.116 

26 

5  51.24 

2.166 

69.75 

156. 

.i6j 

I. 

27 

4  21.75 

2.229 

70.71 

123. 

.126 

27 

6  41.99 

2.071 

68J26 

166. 

.169 

I. 

28 

5  17.15 

2.381 

73.04 

129. 

.132 

28 

7  30.99 

2.022 

67.46 

173. 

.     S 

I. 

29 

6  15.59 

2.476 

74.48 

136. 

.139 

29 

8  19.48 

2.028 

67.50 

4  . 

.     7 

I. 

30 

7  15.38 

2.491 

74.G7 

144. 

.147 

30 

9    8.75 

2.087 

68.35 

9. 

.    12 

I. 

Oct     1 

8  14.61 

2.433 

73.75 

151  . 

.154 

Dec.  1 

9  59.96 

2.167 

69.65 

13. 

.    16 

I. 

2 

9  11.87 

2.336 

72.23 

157. 

.160 

2 

10  53.87 

2.306 

71j63 

19. 

.   22 

I. 

3 

10    6.73 

2.240 

70.70 

164. 

.167 

3 

11  50.47 

2.403 

73.08 

37. 

.    30 

1. 

4 

10  59.59 

2.173 

69.62 

172. 

.      1 

4 

12  48.75 

2.438 

73.62 

34. 

.    37 

II. 

5 

11  51.37 

2.151 

69.29 

4. 

.     7 

5 

13  46.84 

2.386 

72.89 

39. 

.   42 

II. 

6 

12  43.18 

2.175 

69.67 

10. 

.    13 

II. 

6 

14  42.73 

2:260 

71.05 

45. 

.    48 

II. 

7 

13  36.00 

2.232 

70.60 

13. 

.    16 

7 

15  35.00 

2.094 

68.56 

59. 

.   62 

II. 

8 

14  30.39 

2301 

71.72 

20. 

.    23 

w 

8 

16  23.21 

1.928 

65.96 

65. 

.   68 

II. 

9 

15  26.29 

2.351 

72.55 

27. 

.    30 

9 

17    7.73 

1.789 

63.72 

70. 

.    73 

II. 

10 

16  22.86 

2.352 

72.64 

33. 

.    36 

10 

17  49.41 

1.692 

62.10 

78. 

.    81 

II. 

11 

17  18.74 

2.293 

71.78 

38. 

.   41 

11 

18  29.33 

1.642 

61.24 

83. 

.    86 

II. 

12 

18  12.51 

2.181 

70.04 

46. 

.    49 

12 

19    8.62 

1.640 

61.16 

89. 

.    98 

II, 

13 

19    3.20 

2.041 

67.85 

57. 

.    60 

13 

19  48.46 

1.688 

61.95 

97. 

.100 

II. 

14 

19  50.50 

1.903 

65.57 

63. 

.    66 

14 

20  30.05 

1.786 

63.54 

104. 

.107 

11. 

15 

20  34.70 

1.785 

63.56 

69. 

.    72 

15 

21  UJ56 

1.931 

65.84 

109. 

.lis 

II. 

16 

21  16.45 

1.701 

62.06 

78, 

.    81 

16 

22    3.00 

2.111 

68.66 

II. 

17 

21  56.64 

1.655 

61.22 

83. 

.    86 

17 

22  55.94 

2.300 

71.52 

II. 

18 

22  36.19 

1.649 

61.05 

18 

23  53.12 

2.454 

73.81 

II. 

19 

23  16.11 

1.685 

61.61 

20 

0  53.10 

2.525 

74i^ 

I. 

20 

23  57.38 

1.762 

62.93 

21 

1  53.54 

2.492 

74.42 

I. 

22 

0  40.98 

1.878 

64.80 

22 

2  52.13 

2.380 

72.82 

I. 

23 

1  27.77 

2.026 

67.32 

23 

3  47.51 

2.235 

70^ 

156. 

.159 

1. 

24 

2  18.30 

2.185 

69.85 

24 

4  39.51 

2.105 

68.74 

165. 

.168 

I. 

25 

3  12.54 

2.329 

72.15 

127. 

.130 

25 

5  28.87 

2.018 

67.40 

171. 

.174 

I. 

26 

4    9.68 

2.42a 

73.59 

134. 

.137 

26 

6  16.80 

1.9H6 

66.90 

2. 

.     6 

I.: 

27 

5    8.11 

2.435 

73.86 

142. 

.145 

27 

7    4.65 

2.011 

67J29 

7. 

.    10       I. 

28 

6    6.03 

2.380 

73.06 

149. 

.152 

28 

7  53.74 

a087 

68.43 

12. 

.    15      I. 

29 

7    2.05 

2.235 

71.6i) 

155. 

.158 

29 

8  45.10 

2.197 

70.08 

17. 

.    20      I. 

30 

7  55.68 

2.188 

70.07 

162. 

.165 

30 

9  39.23 

2.311 

71.76 

24. 

.    27      I. 

31 

8  47.27 

2.119 

68.93 

168. 

.171 

31 

10  35.76 

2.391 

72JJ8 

38. 

.    33      1. 

Nov.  1 

9  37.73 

2.095 

68.50 

1  . 

.     4 

32 

11  33.38 

2.397 

72.84 

34. 
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MEAN  PLACES  FOR  1873.0. 

Na 

Name. 

taoe. 

Bight  Ascenaicn 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

b      m       s 

B 

n           1           ti 

// 

1 

d  Piscium     .     . 

6.5 

0  14    3.87 

+3.086 

1-  7  29    6.1 

+20.06 

2 

44  Piscium      .     . 

6 

0  18  53.63 

3.075 

- 

-  1  14  11.6 

19.99 

3 

lOCeti       .     .     . 

6 

0  20    6.60 

3.077 

0  45  12.0 

19.98 

4 

d  Piscium      .     . 

4.5 

0  42    5.67 

3.108 

+  6  53  37.3 

19.71 

5 

e  PiSCITTM      .      . 

4 

0  56  21.20 

3.110 

7  12  21.5 

19.48 

6 

C^  Piscium     .     . 

5.4 

1     7     5.83 

+3.131 

+  6  54  11.7 

+19.14 

7 

fi  Piscium     .     . 

5 

1  23  31.90 

3.139 

5  29  14.0 

18.56 

8 

ly  Piscium     .     . 

4.3 

1  24  41.32 

3.200 

14  41  26.4 

18.72 

9 

V  Piscium     .     . 

5.4 

1  34  49.40 

3.119 

4  50  36.9 

18.34 

10 

o  Piscium     .    . 

4 

1  38  41.40 

3.162 

8  31     3.9 

18.26 

11 

f>CETI       .      .      . 

4.5 

2    6  16.17 

+3.169 

+  8  14  59.6 

+17.08 

12 

$*Ceti      .    .     . 

4 

2  21  24.55 

3.184 

7  53  23.0 

16.36 

13 

fi  Ceil      .     .     . 

4 

2  38    4.73 

3.234 

9  34  35.0 

15.42 

14 

sr  Arietis  .     .     . 

6.5 

2  42  12.47 

3.338 

16  56    6.9 

15.28 

15 

e  Arietis  .     .     . 

4.5 

2  51  57.25 

3.422 

20  49  51.5 

14.67 

16 

;iCeti       .     .     . 

6.5 

2  52  54.96 

+3.215 

+  8  24    2.0 

+14.63 

17 

d  Arietis  .     .     . 

4.5 

3    4  22.21 

3.421 

19  14  41.3 

13.92 

18 

C  Arietis     .     . 

4.5 

3    7  36.27 

3.437 

20  34  20.9 

13.65 

19 

/Tauri    .     .     . 

4 

3  23  51.94 

3.307 

12  29  58.1 

12.63 

20 

lyTAURI    .      .      . 

3 

3  39  56.25 

3.554 

23  42  38.0 

11.46 

21 

e  Tauri    .     .     . 

5 

3  41  18.43 

+3.281 

+10  45     1.6 

+11.36 

22 

A  Tauri    .     .     . 

3.4 

3  53  38.76 

3.317 

12    7  47.1 

10.52 

23 

Ai  Tauri    .     .     . 

5.4 

3  57  11.34 

3.537 

21  43  57.9 

10.18 

24 

T' Tauri  .    .     . 

4 

4  12  34.05 

3.407 

15  19     9.0 

9.06 

25 

w^  Tauri    .     .     . 

5.4 

4  18  42.63 

3.582 

22  31  25.0 

8.55 

26 

e  Tauri  .    .    . 

4.3 

4  21  12.14 

+3.496 

+18  53  49.0 

+  8.37 

27 

a  Tauri  .    .    . 

1 

4  28  38.10 

3.436 

16  15    7.7 

7.62 

28 

T  Tauri    .     .     . 

4.5 

4  34  37.48 

3.594 

22  42  40.8 

7.30 

29 

(Tauri    .     .     . 

5 

4  55  30.40 

3.583 

21  24  22.7 

5.54 

30 

11  Orionis    .     . 

5 

4  57  18.85 

3.425 

15  13  31.0 

5.41 

31 

o  Tauri    .     .     . 

6 

5  20    0.47 

+3.603 

+21  49  34.7 

+  3.51 

32 

119  Tauri    .     .     . 

6.5 

5  24  46.19 

3.517 

18  29  51.1 

3.08 

33 

C  Tauri    .     .     . 

3.4 

5  30    3.43 

3.586 

21     3  46.6 

2.59 

34 

y^  Orionis      .     . 

5.4 

5  46  51.73 

3.552 

20  15    0.8 

+  1.05 

35 

V  Orionis      .     . 

5.4 

6    0  19.33 

3.428 

14  46  52.7 

—  0.05 

36 

71  Greminorum    . 

3.4 

6    7  12.71 

+3.624 

+22  32  2a4 

—  0.64 

37 

/iGeminorum   . 

3 

6  15  16.66 

3.633 

22  34  35.7 

1.44 

38 

T'Geminorum   . 

2.3 

6  30  22.52 

3.469 

16  30  20.4 

2.68 

39 

S  Greminorum    . 

4.3 

6  38    9.82 

3.373 

13     1  49.0 

3.49 

40 

C  Geminorum    . 

4 

6  56  34.61 

3.565 

20  45  16.1 

4.92 

41 

X  Geminorum    . 

4.3 

7  10  47.74 

+3.456 

+16  46    3.3 

—  6.10 

42 

^Grminorum   . 

3.4 

7  12  32.25 

3.591 

22  12  51.0 

6.23 

43 

63  Geminorum    . 

6.5 

7  20  12.08 

3.570 

21  42   11.7 

6.95 

44 

6  Canis  Minoris 

6.5 

7  22  43.79 

+3.346 

+12  16    4.2 

7.08 
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Ko. 

Name. 

Maeni- 
taae. 

Biglit  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

45 

68  Geminorum    . 

6.5 

h     m       s 

7  26  21.59 

+3.431 

+16     5  53.5 

—  7.34 

46 

/Geminorum    . 

6 

7  32    8.57 

3.475 

17  57  41.5 

7.84 

47 

1  Cancri  .     .     . 

6 

7  49  46.86 

3.418 

16     7  39.7 

9.24 

48 

5Cancri  .     .     . 

6 

7  54  15.92 

3.428 

16  48  13.5 

9.55 

49 

8  Cancri  .     .     . 

6 

7  58    0.02 

3.351 

13  28  42.0 

9.93 

50 

A**  Cancri  .     .     . 

5 

8    0  17.39 

+3.542 

+21  57     1.6 

10.07 

51 

12  Cancri  .     .     . 

6 

8     1  36.53 

3.361 

14    0  30.5 

10.20 

52 

C^  Cancri  .     .     . 

5.4 

8    4  55.68 

3.452 

18     1  44.4 

10.51 

53 

d}  Cancri  .     .     . 

6 

8  16     5.46 

3.447 

18  44  17.9 

11.23 

54 

29  Cancri  .     .     . 

6 

8  21  32.16 

3.357 

14  37  44.6 

11.68 

55 

^Cancri  .     .     . 

6 

8  24  21.20 

+3.432 

+18  31  19.4 

11.86 

56 

c^  Cancri  .     .     . 

6 

8  30  12.34 

3.257 

10    5  46.9 

12.23 

57 

39  Cancri  .     .     . 

6 

8  32  47.86 

3.460 

20  27  15.4 

12.42 

58 

^Cancri  .     .     . 

4 

8  37  28.00 

3.422 

18  37  10.0 

12.96 

59 

A*  Cancri  .     .     . 

6 

8  39  58.24 

3.295 

12  34  27.3 

12.94 

60 

a  Cancri  .     .     . 

4 

8  51  32.43 

+3.290 

+12  20  52.5 

—13.68 

61 

K  Cancri  .     .     . 

5 

9    0  52.00 

3.255 

11  10  41.2 

14.21 

62 

r*  Cancri  .     .     . 

6 

9     8  13.07 

3.322 

15  28    2.9 

14.66 

63 

to  Leonis  .     .     . 

6 

9  21  39.40 

3.221 

9  36  28.8 

15.50 

64 

A  Leonis  .     .     . 

6 

9  25    9.08 

3.225 

10  16  27.2 

15.70 

65 

10  Leonis  .     .     . 

5.6 

9  30  30.43 

+3.174 

+  7  24  17.0 

15.91 

66 

0  Leonis  .     .     . 

4.3 

9  34  22.67 

3.225 

10  28    7.6 

16.19 

67 

B.  A.  C.  3336  . 

5.6 

9  39  28.09 

3.169 

7  17  39.6 

16.40 

68 

TT  Leonis  .     .     . 

5 

9  53  30.17 

3.180 

8  39    8.8 

17.11 

69 

a  Leonis      .     . 

1.2 

10     1  36.44 

3.203 

12  35  14.2 

17,42 

70 

43  Leonis  .     .     . 

6 

10  16  21.76 

+3.144 

+  7  11   12.1 

18.14 

71 

45  Leonis  .     .     . 

6 

10  20  56.40 

3.177 

10  24  30.9 

18.22 

72 

P  Leonis      .     . 

4 

10  26    7.42 

3.166 

9  57  34.2 

18.39 

73 

34  Sextantis    .     . 

6 

10  36    3.96 

3.104 

4  14  44.2 

ia74 

74 

I  Leonis      .     . 

5 

10  42  34.81 

3.159 

11   13    0.8 

18.92 

75 

55  Leonis  .     .     . 

6 

10  49  10.56 

+3.092 

+  1  24  51.0 

—19.10 

76 

d  Leonis  .     .     . 

5 

10  54    0.09 

3.103 

4  17  54.8 

19.28 

77 

c  Leonis  .     .     . 

5 

10  54    9.87 

3.117 

6  46  58.9 

19.27 

78 

^Leonis  .     .     . 

5 

10  58  27.96 

3.101 

8     1  17.8 

19.42 

79 

|r^  Leonis  .     .     . 

5 

11     7  15.99 

3.085 

+  0  37  15.2 

19.57 

80 

^  Leonis  .     .     . 

5.4 

11  10  12.34 

+3.053 

—  2  57  28.7 

—19.63 

81 

(T  Leonis  .     .     . 

4 

11  14  35.24 

3.098 

+  6  43  29.4 

19.68 

82 

79  Leonis  .     .     . 

6 

11  17  31.37 

3.084 

2    6  15.3 

19.74 

83 

u  Leonis      .     . 

5.4 

11  30  26.82 

3.072 

0    7  21.2 

19.84 

84 

fi  Virginis     .     . 

3.4 

11  44    4.84 

3.127 

2  28  48.4 

20.29 

85 

10  Virginis     .     . 

6 

12    3  10.81 

+3.074 

_ 

-  2  36  38.1 

20.28 

86 

yj  Virginis   .     . 

3.4 

12  13  24.55 

3.068 

- 

-02  21.7 

20.03 

87 

q  .Virginis     .     . 

6 

12  27  13.58 

3.092 

8  45    3.9 

19.89 

88 

f  Virginis     .     . 

6 

12  30  15.03 

+3.086 

5    7  59.4 

19.97 
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. 

No. 

Name. 

Haeni- 
tac[e. 

Bight  Aacenaioii. 

Annual 
Variation. 

Declination. 

Annnal 
Variation. 

69 

/  Virginis     .    . . 

5 

h      m       B 

12  32  41.92 

+3.095 

o        /        // 

—  7  17  45.2 

—19.90 

90 

X  Virginis     .     . 

3.2 

12  35  13.63 

3.040 

0  45  10.2 

19.83 

91 

28  Virginis     .     . 

6 

12  35  23.88 

3.100 

6  48    2.1 

19.83 

92 

38  Virginis     .     . 

6 

12  46  41.18 

3.073 

2  51  45.4 

19.67 

93 

^  Virginis     .     . 

5 

12  47  45.10 

3.118 

8  50  55.3 

19.64 

94 

k  Virginis     .     . 

6 

12  53    7.20 

+3.089 

3    7  30.4 

—19.49 

95 

48  Virginis     .     . 

6 

12  57  21.80 

3.086 

2  58  43.1 

19.45 

96 

0  Virginis   .     . 

4.5 

13     3  22.58 

•     3.101 

4  51  36.6 

19.31 

97 

a  Virginis   .     . 

1 

13  18  30.29 

3.153 

10  29  50.8 

18.91 

98 

P  Virginis     .     . 

5 

13  25  21.99 

3.118 

5  35  58.0 

18.73 

99 

A  Virginis     .     . 

5 

13  26  16.88 

+3.153 

—  9  30  35.7 

—18.69 

100 

TO  Virginis     .     . 

6 

13  34  56.90 

3.143 

8    3  42.3 

18.35 

101 

83  Virginis      .     . 

6 

13  37  38.96 

3.228 

15  32  26.3 

18.33 

102 

86  Virginis     .     . 

6 

13  39  10.44 

3.189 

11  47  21.5 

18.20 

103 

89  Virginis     .     . 

5 

13  42  58.45 

3.249 

17  30    2.8 

18.11 

104 

94  Virginis     .     . 

6 

13  59  34.44 

+3.169 

—  8  17    4.4 

—17.37 

105 

« Virginis     .     . 

4.5 

14    6    7.52 

3.197 

9  40  57.7 

17.08 

106 

A  Virginis     .     . 

5.4 

14  12  14.49 

3.240 

12  47    7.6 

16.78 

107 

SLibrs  .     .     . 

6 

14  16  35.67 

3.220 

11     7  59.5 

16.69 

108 

5  LibreB   • 

6 

14  38  57.78 

3.800 

14  55  24.1 

15.45 

109 

o'LlBRJB  •     .     . 

2.3 

14  43  51.32 

+3.807 

—15  30  44.1 

—15.20 

110 

c^Librse  .     .     . 

5.4 

15    4  59.21 

3.411 

19  18  33.4 

13.89 

111 

C^  Librse  .     .     . 

4 

15  21     5.91 

3.877 

16  16  19.5 

12.85 

112 

/"  Librae  .     .     . 

4.5 

15  28  25.42 

3.847 

14  21  50.7 

12.30 

113 

^Librse  .     .     . 

5.4 

15  46  35.93 

3.413 

16  21  17.0 

10.89 

114 

b  SCORPII       .      . 

2.3 

15  52  49.60 

+3.536 

—22  15  27.6 

—10.56 

115 

/9^  ScoRPii      .     . 

2 

15  58    3.26 

3.477 

19  27  20.5 

10.19 

116 

V*  Scorpii .     .     . 

4 

16    4  37.07 

3.481 

19    7  41.8 

9.65 

117 

<r  Scorpii .     .     . 

3.4 

16  13  28.33 

3.637 

25  17    8.1 

8.99 

118 

if  Ophiuchi    .     . 

5 

16  16  40.41 

3.504 

19  44  16.9 

8.79 

119 

/  Opbiuchi    .     . 

6 

16  19  39.95 

+3.470 

18    9  56.7 

8.49 

120 

a  Scorpii      .     . 

1.2 

16  21  37.42 

3.669 

26    8  51.8 

8.37 

121 

to  Ophiuchi    .     . 

5 

16  24  36.69 

3.549 

21  11  34.2 

8.03 

122 

B.A.C.5579  . 

5 

16  34  13.80 

3.463 

17  29  38.0 

7.30 

123 

90  Ophiuchi    .     . 

5 

16  42  48.58 

3.813 

10  33  21.9 

6.70 

124 

99  Ophiuchi    .     . 

6 

16  54  25.55 

+3.504 

—18  41  43.2 

—  5.65 

125 

19  Ophiuchi    .     . 

2.3 

17     3    5.77 

3.436 

15  33  54.3 

4.81 

126 

• m 

V  Serpentis   .     . 

5.4 

17  13  41.10 

3.872 

12  42  55.0 

4.00 

127 

0  Ophiuchi    .     . 

3.4 

17  14  12.73 

3.682 

24  52  13.5 

4.03 

128 

f  Serpentis  .     . 

4.3 

17  30  18.93 

3.434 

15  18  57.8 

2.63 

129 

o  Serpentis   .     . 

5.4 

17  34  16.65 

+3.370 

—12  48  17.9 

—  2.27 

130 

4  Sagittarii    .     . 

5 

17  52    2.32 

3.661 

23  48    6.0 

—  0.71 

131 

yS  Sagittarii 

4 

18    6  10.10 

+3.586 

—21     5  22.1 

+  0.54 

43 
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No. 

Name. 

Hasni- 
tnae. 

Kight  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

132 

2lSagLttarii   .     . 

5 

h     m       s 

18  17  47.14 

+3.573 

20  36'  26.1 

+    1.54 

133 

X  Sagittarii   .     . 

3 

18  20    8.00 

3.706 

25  29  23.4 

1.53 

134 

B.  A.  C.6279  . 

5.4 

18  21  57.59 

3.418 

14  38  41.4 

1.90 

135 

24  Sagittarii   .     . 

6 

18  26    8.09 

3.667 

24    7  25.9 

2.28 

136 

v^  Sagittarii    .     . 

5 

18  46  30.05 

3.626 

22  53  54.1 

4.05 

137 

S*  Sagittarii    .     . 

4 

18  50    9.04 

+3.582 

21  16  16.1 

+  4.36 

138 

0  Sagittarii    .     . 

4 

18  57    4.22 

3.598 

21  55  29.2 

4.92 

139 

TT  Sagittarii   .     . 

3 

19  •  2  12.53 

3.573 

21  13  22.1 

5.39 

140 

d  Sagittarii     . 

5 

19  10  12.18 

3.513 

19  10  32.8 

6.09 

141 

p^  Sagittarii    .     . 

4 

19  14  18.41 

3.487 

18    5     1.6 

6.45 

142 

u  Sagittarii   .     . 

5.4 

19  14  27.25 

+3.444 

—16  11  30.0 

+  6.36 

143 

e^  Sagittarii    .     . 

5 

19  35  15.20 

3.438 

16  25    7.9 

8.14 

144 

/  Sagittarii   .     . 

5 

19  38  57.15 

3.506 

20    3  49.6 

8.37 

145 

g  Sagittarii   .     . 

6.5 

19  50  44.84 

3.409 

15  49  35.1 

9.27 

146 

63  Sagittarii   .     . 

6 

19  54  51.66 

3.366 

13  59    8.8 

9.71 

147 

5*  Capricomi 

6 

20    5  21.36 

+3.350 

12  59  10.5 

+10.28 

148 

0?  Cafricobni    . 

3.4 

20  11     0.37 

3.333 

12  56  11.4 

10.86 

149 

p  Capricomi 

5 

20  21  36.81 

3.430 

18  13  52.7 

11.64 

150 

T*  Capricomi 

5 

20  32  10.11 

3.362 

15  23  56.0 

12.33 

151 

e  Aquarii      .     . 

4.3 

20  40  48.08 

3.257 

9  57  32.3 

12.92 

152 

/i  Aquarii    .     . 

5.4 

20  45  48.10 

+3.240 

9  27  28.6 

+ISJ26 

153 

0  Capricomi 

4 

20  58  48.40 

3.384 

17  44    7.1 

14.08 

154 

V  Aquarii      .     . 

4.5 

21     2  40.35 

3.273 

11  53    3.5 

14.36 

155 

fi  Aquarii    .     . 

3 

21  24  52.33 

3.164 

6    7  42.0 

15.64 

156 

^  Aquarii    .     . 

5.4 

21  30  59.36 

3.198 

8  25  20.4 

15.95 

157 

X  Capricomi 

5.6 

21  39  41.83 

+3.237 

—11  57     1.3 

+16.43 

158 

0  Aquarii    .     . 

4.5 

22  10    7.85 

3.170 

.  8  24  52.6 

17.78  . 

159 

p  Aquarii      .     . 

5.6 

22  13  30.94 

3.163 

8  27  26.7 

17.98 

160 

y  Aquarii      .     . 

4.3 

22  15    5.83 

3.104 

2     1  34.2 

18.04  ' 

161 

C  Aquarii      .     . 

3.4 

22  22  17.47 

3.091 

0  40    7.4 

18.31  , 

162 

<r  Aquarii      .     . 

5.4 

22  23  55.41 

+3.182 

—11  19  34.5 

+18.40 

163 

yj  Aquarii    .     . 

4.3 

22  28  49.77 

3.084 

0  46  16.4 

18.44 

164 

fi  Aquarii      .     . 

5 

22  31  10.68 

3.112 

4  52  56.0 

18.48 

165 

78  Aquarii      .     . 

6 

22  47  57.42 

3.129 

—  7  52  39.2 

19.09 

166 

fi  Piscium     .     . 

5.4 

22  57  24.98 

3.057 

+  38  12.3 

19.31 

167 

^  Aquarii      .     . 

4.5 

23    7  44.75 

+3.113 

6  43  59.0 

+19.37 

168 

y  Piscium     .     . 

4 

23  10  34.88 

3.110 

+  2  35  20.2 

19.63 

169 

K  Piscium     .     . 

5.4 

23  20  25.42 

3.078 

0  33  38.1 

19.66 

170 

t  Piscium     .    . 

4.5 

23  33  25.16 

3.085 

4  56  17.9 

19.48 

171 

19  Piscium     .     . 

6 

23  39  54.41 

3.067 

2  47    0.2 

20.00 

172 

26  Piscium      .     . 

6 

23  48  38.13 

+3.069 

+  6  21  56.7 

+20.06 

173 

ta  Piscium     .    . 

4 

23  52  47.44 

3.078 

6    9  37.4 

19.94 

174 

c*  Piscium     .     . 

6 

23  56    0.45 

+3.066 

+  7  46  49.7 

+20.02 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 

Month. 

JANUARY. 

FEBRUARY. 

MARCH. 

Semi- 

Horisontal 

Hoarly 

Semi- 

Horisontal 

Hourly 

Semi- 

Horisontal 

Honrly 

diameter. 

Parallaz. 

Diff. 

diameter. 

Parallax. 

Diff. 

diameter. 

ParaUaz. 

Diff. 

d 
1.0 

id  35'.3 

60  4/S.b 

—0.78 

id  14.7 

5d  3d!8 

-2:23 

id  2d!5 

59  5^!l 

—2.15 

1.5 

16  32.3 

60  35.3 

1.08 

16     7.3 

59     3.5 

2.31 

\Q  13.2 

59  25.3 

2.31 

2.0 

16  28.3 

60  208 

1.34 

15  59.7 

58  35.6 

2.34 

16    5.5 

58  57,0 

2.41 

2.5 

16  23.6 

60    3.5 

1.55 

15  52.1 

58    7.6 

2.32 

15  57.6 

58  27.8 

2.45 

3.0 

16  18.3 

59  43.9 

1.71 

15  44.6 

57  40.1 

2J26 

15  49.6 

57  58.5 

2.44 

3.5 

16  12.5 

59  22.7 

1.82 

15  37.4 

57  13.6 

2.17 

15  41.7 

57  29.6 

2.38 

4.0 

16    6.5 

59    0.4 

1.89 

15  30.5 

56  48.3 

2.05 

15  34.1 

57     1.6 

2.25) 

4.5 

16    0.2 

58  37.6 

1.91 

15  24.0 

56  24.5 

1.91 

15  26.8 

56  34.9 

2.15 

5.0 

15  54.0 

58  14.7 

1.90 

15  18.0 

56    2.4 

1.77 

15  20.0 

5G    9.9 

2.01 

5.5 

15  47.9 

57  52.1 

1.87 

15  12.5 

55  42.1 

1.61 

15  13.7 

55  46.8 

1.84 

6.0 

15  41.9 

57  30.1 

1.81 

15    7.5 

55  23.7 

1.45 

15    8.0 

55  25.9 

1.65 

6.5 

15  36.1 

57    8.9 

1.73 

15    3.0 

55    7.2 

1.30 

15    3.0 

55    7.2 

1.46 

7.0 

15  30.6 

56  48.6 

1.65 

14  59.0 

54  52.6 

1.14 

14  58.5 

54  50.8 

1.27 

7.5 

15  25.3 

56  2<).4 

1.55 

14  55.5 

54  39.8 

0.99 

14  54.7 

54  36.8 

1.07 

8.0 

15  20.4 

56  11.4 

1.45 

14  52.5 

54  28.9 

0.84 

14  51.5 

54  25.1 

0.88 

8.5 

15  15.9 

55  54.6 

1.36 

14  50.0 

54  19.7 

0.70 

14  48.9 

54  15.7 

0.69 

9.0 

15  11.6 

55  38.9 

1.26 

14  48.0 

54  12.1 

0.56 

14  47.0 

54     8.5 

0.51 

9.5 

15    7.6 

55  24.4 

1.16 

14  46.3 

54    6.1 

0.44 

14  45.6 

54    3.4 

0.35 

10.0 

15    4.0 

55  11.0 

1.06 

14  45.1 

54    1.6 

0.32 

14  44.7 

54    0.2 

0.18 

10.5 

15    0.7 

54  58.8 

0.97 

14  44.3 

53  58.5 

0.20 

14  44.4 

53  58.9 

—0.03 

11.0 

14  57.6 

54  47.7 

Oi^ 

14  43.8 

53  56.7 

—0.09 

14  44.5 

53  59.4 

+0.10 

11.5 

14  54.9 

54  37.6 

0.80 

14  43.6 

53  56.2 

+0.01 

14  45.1 

54     1.4 

0.23 

12.0 

14  52.4 

54  28.5 

0.71 

14  43.8 

53  57.0 

0.12 

14  46.0 

54    4.9 

0.35 

12.5 

14  50.3 

54  20.6 

0.62 

14  44.4 

53  59.1 

Oi» 

14  47.3 

54    9.8 

0.46 

13.0 

14  48.4 

54  13.8 

0.52 

14  45.3 

54    2.5 

0.33 

14  49.0 

54  15.9 

0.56 

13.5 

14  46.8 

54    8.1 

0.42 

14  46.6 

54    7.2 

0.45 

14  51.0 

54  23.2 

0.65 

14.0 

14  45.6 

54    3.6 

0.32 

14  48.3 

54  13.3 

0.56 

14  53.3 

54  31.6 

0.74 

14.5 

14  44.8 

54    0.4 

0.22 

14  50.3 

54  20.8 

0.69 

14  55.8 

54  4J.0 

0.82 

15.0 

14  44.3 

53  58.6 

—0.10 

14  52.8 

54  29.8 

0.81 

14  58.7 

54  51.4 

0.91 

15.5 

14  44i2 

53  58J2 

+0.03 

14  55.7 

54  40.4 

0.94 

15    1.8 

55    2.8 

0.99 

16.0 

14  44.5 

53  59.4 

0.17 

14  59.0 

54  52.6 

1.08 

15    5.1 

55  15.2 

1.07 

16.5 

14  45.3 

54    2.3 

0.32 

15    2.7 

55    6.4 

1.22 

15    8.8 

55  28.6 

1.15 

17.0 

14  46.6 

54    7X) 

0.47 

15    7.0 

55  22.0 

1.37 

15  12.7 

55  42.9 

1.23 

17.5 

14  48.4 

54  13.7 

0.64 

15  11.7 

55  39.3 

1.52 

15  16.9 

55  58.2 

1.32 

18.0 

14  50.8 

54  22.5 

0.82 

15  16.9 

55  58.4 

1.66 

15  21.3 

56  14.5 

1.40 

18.5 

14  53.7 

54  33.4 

1.00 

15  22.6 

56  19.2 

1.80 

15  26.0 

56  31.7 

1.47 

19.0 

14  57.3 

54  46.5 

1.19 

15  28.7 

56  41.6 

1.93 

15  30.9 

56  49.9 

1.55 

19.5 

15    1.5 

55    1.8 

1.37 

15  35.2 

57    5.5 

2.06 

15  36.1 

57    9.0 

1.63 

20.0 

15    6.3 

55  19.4 

1.56 

15  42.0 

57  30.7 

2.15 

15  41.5 

57  29.0 

1.69 

90.5 

15  11.7 

55  39.3 

1.74 

15  49.2 

57  57.0 

2.23 

15  47.2 

57  49.6 

1.75 

21.0 

15  17.7 

56    1.4 

1.92 

15  56.6 

58  24.0 

2i27 

15  52.9 

58  10.7 

1.78 

21.5 

15  24.3 

56  25.4 

2.09 

16    4.0 

58  51.2 

2.26 

15  58.7 

58  32.1 

1.78 

22.0 

15  31.3 

56  51.3 

2.23 

16  11.3 

59  18.0 

2.21 

16    4.5 

58  53.4 

1,76 

22.5 

15  38.8 

57  18iJ 

2.35 

16  18.3 

59  43.8 

2.10 

16  10.2 

59  14.2 

1.71 

23.0 

15  46.6 

57  47.6 

2.43 

16  24.9 

60    8.0 

1.93 

16  15.6 

59  34.1 

1.62 

23.5 

15  54.6 

58  16.9 

2.46 

16  30.8 

60  29.9 

1.71 

16  20.7 

59  52.6 

1.4" 

24.0 

16    2.6 

58  46.4 

2.45 

16  35.9 

60  48.7 

1.42 

16  25^2 

60    9.3 

?  JO 

24.5 

16  10.5 

59  15.4 

2.38 

16  40.0 

61     3.7 

1.09 

16  29.1 

60  23.5 

1.07 

25.0 

16  18  J 

59  43.2 

2.25 

16  43.0 

61  14.5 

0.71 

16  32.1 

60  34.7 

0.80 

25.5 

16  25.2 

60    9.1 

2.05 

16  44.6 

61  20.7 

+0.31 

16  34.2 

60  42.4 

0.49 

26.0 

16  31.5 

60  32.3 

1.80 

16  44.9 

61  21.9 

—0.11 

16  35.3 

60  46.3 

+0.17 

26.5 

16  36.9 

60  52.1 

1.48 

16  43.9 

61  18.0 

0.53 

16  35.3 

60  46J2 

—0.19 

27X) 

16  41iS 

61    7.9 

1.13 

16  41.5 

61    9i2 

0.94 

16  34.1 

60  41.8 

0.54 

27.5 

16  44.2 

61  19.1 

0.73 

16  37.8 

60  55.7 

1.31 

16  31.7 

60  33.2 

0.88 

28.0 

16  45i) 

61  25.3 

+0.31 

16  33.0 

60  37.9 

1.64 

16  28.3 

60  20.7 

1.21 

28.5 

16  46.2 

61  26.3 

—0.13 

16  27.2 

60  16.5 

1.92 

16  23.9 

60    4.3 

1.50 

29.0 

16  45.1 

61  22.2 

0.56 

16  20.5 

59  52.1 

2.15 

16  18.5 

59  44.7 

1.76 

29.5 

16  42.6 

61  13.1 

0.96 

16  13J2 

59  25.3 

2.31 

16  12.4 

59  224 

1.97 

30.0 

16  38.9 

60  59.5 

1.31 

16    5.5 

58  57.0 

2.41 

16    5.7 

58  57.8 

2.12 

30.5 

31.0 
31^ 

16  34.1 

16  28.3 
16  21.8 

60  41.8 

60  20.7 
59  56.8 

1.63 

10^ 
—2.09 

15  57.6 

58  27.8 

—245 

15  58.6 

J5  51.3 
15  43.8 

58  31.7 

58    4.6 
57  37.2 

2.23 

2.28 

—2.28 

A. 

f  =  .272/i 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Da]U)f 

APRIL. 

MAY. 

JUNE. 

Month. 

Semi- 

HorizoDtal 

Hourly 

Semi- 

Horizontal 

Hourly 

Semi- 

Horizontal 

Hoariy 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diff. 

difuneter. 

Parallax. 

Diff. 

d 
1.0 

15  3d!4 

57  10-2 

-^:24 

15  id;2 

55  34!0 

-i:6o 

U  49A 

54  17:4 

— d'.34 

1.5 

15  29.3 

56  43.8 

2.15 

15    5.3 

55  15.8 

1.44 

14  48.6 

54  14.6 

—0.13 

2.0 

15  22.4 

56  18.7 

2.03 

15     0.9 

54  59.6 

1.26 

14  48.4 

54  14J3 

+0.08 

2.5 

15  16.0 

55  55.2 

1.89 

14  57.1 

54  45.5 

107 

14  49.2 

54  16.5 

0.30 

3.0 

15  lO.l 

55  33.6 

1.72 

14  53.9 

54  33.9 

0.87 

14  50.5 

54  21.5 

0.52 

3.5 

15    4.8 

55  14.1 

1.53 

14  51.4 

54  24.8 

0.66 

14  52.5 

54  28.9 

0.73 

4.0 

15    0.2 

54  56.9 

1.33 

14  49.6 

54  18.2 

0.44 

14  55.3 

54  38.8 

0.93 

4.5 

14  56.2 

54  42M 

1.13 

14  48.5 

54  14.2 

0.23 

14  58.6 

54  51.2 

1.12 

5.0 

14  52.8 

54  29.9 

0.91 

14  48.1 

54  12.8 

—0.01 

15    2.6 

55    5.8 

1.30 

5.5 

14  50.2 

54  20.3 

•    0.70 

14  48.5 

54  14.0 

+0.21 

15    7.1 

55  22.4 

1.45 

6.0 

14  48.2 

54  13.2 

0.49 

14  49.5 

54  17,7 

0.41 

15  12.1 

55  40.8 

1.59 

6.5 

14  47.0 

54    8.5 

0.29 

14  51.1 

54  23.7 

0.60 

15  17.5 

56    0.6 

1.70 

7.0 

14  46.4 

54    6.2 

—0.09 

14  53.4 

54  32.0 

0.78 

15  23.2 

56  21.6 

1.78 

7.5 

14  46.4 

54    6.2 

+0.10 

14  56Ji 

54  42.3 

0.94 

15  29.2 

56  43.4 

im 

8.0 

14  47.0 

54    8.4 

0.27 

14  59.5 

54  51.5 

1.09 

15  35.2 

57    5.5 

1.84 

8.5 

14  48.1 

54  12.6 

0.43 

15    3.3 

55    8.3 

1.21 

15  41.2 

57  27.6 

1.82 

9.0 

14  49.8 

54  18.7 

0.58 

15    7.4 

55  23.5 

1.32 

15  47.1 

57  49.3 

1.77 

9.5 

14  51.9 

54  26.5 

0.71 

15  11.8 

55  39.8 

1.39 

15  52.7 

58  10.0 

1.67 

10.0 

14  54.4 

54  35.7 

0.82 

15  16.5 

55  56.9 

1.45 

15  58.0 

58  29.4 

1.55 

10.5 

14  57.2 

54  46.2 

0.92 

15  21.3 

56  14.4 

1.48 

16    2.8 

58  47.1 

1.39 

11.0 

15    0.4 

54  57.8 

1.00 

15  26.1 

56  32.2 

1.48 

16    7.1 

59    2.8 

1.21 

11.5 

15    3.8 

55  10.2 

1.07 

15  30.9 

56  49.9 

1.47 

16  10.7 

59  16.2 

1.01 

12.0 

15    7.4 

55  23.4 

1.12 

15  35.7 

57    7.3 

1.43 

16  13.7 

59  27.1 

0.80 

12.5 

15  ll.l 

55  37iJ 

1.17 

15  40.3 

57  24.2 

1.37 

16  16.0 

59  35.3 

0.58 

13.0 

15  15.0 

55  51.4 

1.20 

15  44.6 

57  40.2 

1.30 

16  17.5 

59  41.0 

0.37 

13.5 

15  19.0 

56    6.0 

1.23 

15  48.7 

57  55.2 

1.21 

16  18.4 

59  44.2 

+0.16 

14.0 

15  23.0 

56  20.8 

1.24 

15  52.5 

58    9.1 

1.11 

16  18.7 

59  44.9 

—0.04 

14.5 

15  27.1 

56  35.8 

1.25 

15  56.0 

58  21.8 

l.Ol 

16  18.1 

59  43.2 

0.22 

15.0 

15  31.2 

56  50.8 

1.25 

15  59.1 

58  33.3 

0.90 

16  17.1 

59  39.4 

0.39 

15.5 

15  35.2 

57    5.8 

1.25 

16    1.9 

58  43.5 

0.79 

16  15.6 

59  33.8 

0.53 

16.0 

15  39.3 

57  20.8 

1.25 

16    4.3 

58  52.4 

0.68 

16  13.6 

59  26.6 

0.66 

16.5 

15  43.4 

57  35.7 

1.24 

16    6.3 

58  59.9 

0.58 

16  11.2 

59  18.0 

0.76 

17.0 

15  47.4 

57  50.5 

1.23 

16    8.0 

59    6.1 

0.47 

16    8.5 

69    8.1 

0.86 

17.5 

15  51.4 

58    5.2 

1.22 

16    9.4 

59  11.1 

0.36 

16    5.6 

58  57.3 

0.93 

18.0 

15  55.4 

58  19.7 

1.20 

16  10.4 

59  14.8 

0.26 

16    2.4 

58  45.7 

1.00 

18.5 

15  59.2 

58  33.8 

1.17 

16  ll.l 

59  17.3 

0.16 

15  5.).1 

58  33.3 

1.05 

19.0 

16    2.9 

58  47.5 

1.12 

16  11.5 

59  18.7 

+0.06 

15  55.6 

58  20.4 

1.10 

19.5 

16    6.5 

59    0.6 

1.06 

16  11.5 

59  18.8 

—0.04 

15  51.9 

58    7.0 

1.13 

20.0 

16    9.9 

59  12.9 

0.99 

16  11.1 

59  17.6 

0.16 

15  48.1 

67  535 

1.17 

20.5 

16  12.9 

59  24i2 

0.89 

16  10.4 

59  15.0 

0.27 

15  44.3 

57  38.9 

1.20 

21.0 

16  15.7 

59  34.2 

0.78 

16    9.3 

59  11.0 

0.39 

15  40.3 

57  24.3 

1.23 

21.5 

16  18.0 

59  42.6 

0.63 

16    7.9 

59    5.6 

0.52 

15  36.2 

67    9.4 

1.25 

22.0 

16  19.7 

59  49.2 

0.46 

16    6.0 

58  58.6 

0.65 

15  32.1 

56  54.3 

1.26 

22.5 

16  20.9 

59  53.6 

0.26 

16    3.6 

58  50.0 

0.78 

15  28.0 

56  39.1 

1.27 

23.0 

16  21.4 

59  55.5 

+0.05 

16    0.9 

58  39.8 

0.91 

15  23.8 

.  56  23.8 

157 

23.5 

16  21.2 

59  54.7 

—0.18 

15  57.7 

58  28.1 

1.04 

15  19.6 

56    8.5 

157 

24.0 

16  20.3 

59  51.1 

0.42 

15  54.1 

58  14.9 

1.16 

15  15.5 

55  53.3 

155 

24.5 

16  18.5 

59  44.5 

0.67 

15  50.1 

58    0.2 

1.28 

15  11.5 

55  38.5 

1.21 

25.0 

16  15.9 

59  35.0 

0.91 

15  45.7 

57  44.2 

1.37 

15    7.6 

55  24.2 

1.16 

25.5 

16  12.5 

59  22.6 

1.14 

15  41.1 

57  27.2 

1.45 

15    3.9 

55  10.5 

1.10 

26.0 

16    8.4 

59    7.6 

1.36 

15  36.2 

57    9.3 

1.51 

15    0.4 

54  57.7 

1.02 

26.5 

16    3.6 

58  50.1 

1.55 

15  31.2 

56  50.9 

1.54 

14  57iJ 

54  45.9 

0.93 

27.0 

15  58.3 

58  30.6 

1.70 

15  26.1 

56  32.2 

1.55 

14  54.3 

54  35.4 

0.81 

27.5 

15  52.6 

58    9.5 

1.82 

15  21.0 

56  13.5 

1.54 

14  51.8 

54  26.3 

0.6.) 

28.0 

15  46.5 

57  47.2 

1.90 

15  16.0 

55  55.3 

1.49 

14  49.8 

54  18.9 

0.54 

28.5 

15  40.2 

57  24.1 

1.94 

15  11.3 

55  37.7 

1.42 

14  48.3 

54  13.4 

0.38 

29.0 

15  33.9 

57    0.8 

1.94 

15    6.8 

55  21.1 

1.33 

14  47.4 

54  10.0 

050 

29.5 

15  27.6 

56  37.7 

1.90 

15    2.6 

55    5.8 

1.21 

14  46.9 

54     8.6 

—0.01 

30.0 

15  21.5 

66  15.3 

1.83 

14  58.8 

54  52.1 

1.07 

14  47.2 

54     9.5 

+0.18  1 

30.5 
31.0 

15  15.7 

55  53.9 

—1.73 

14  55.6 
14  52.9 

54  40.2 
54  30.3 

0.91 
0.73 

14  48.2 
14  49.8 

64  12.9 
54  18.8 

0.39 
0.60  i 

Ai 

r=3i272/& 

31.5 

IT 

14  50.8 

54  22.6 

—0.54 

14  52.1 

54  27.2 

+0.80 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Day  of 
Month. 

JULY. 

AUGUST 

• 

SEPTEMBER.              1 

Semi- 

Horisontal 

Hooriy 

Semi- 

Horizontal 

Hourly 

Semi' 

Horisootol 

Honrly      1 

diameter. 

Parallax. 

DIff. 

diameter. 

Parallaz. 

Dlff. 

diameter. 

PoraUax. 

Dilf.^      1 

d 
1.0 

14  49.8 

5^  18.8 

+0^60 

1^  I2U 

55  41:7 

+1.79 

15  5i:8 

5^     6.6 

+2.38 

1.5 

14  52.1 

54  275 

0.80 

15  185 

56    45 

1.96 

15  595 

58  35.3 

2.39 

2.0 

14  55.0 

54  38.1 

1.01 

15  25.1 

56  28.7 

2.11 

16    7.4 

59    3.8 

2.36 

2.5 

14  58.7 

54  515 

1.22 

15  325 

56  54.8 

2.24 

16  14.9 

59  315 

2.27 

3.0 

15    3.0 

55    7.4 

1.42 

15  39.7 

57  225 

2.33 

16  22.1 

59  57.9 

2.11 

3.5 

15    8.0 

55  25.6 

1.61 

15  47.4 

57  505 

2.39 

16  285 

60  21.9 

1.90 

4.0 

15  13.5 

55  45.8 

1.77 

15  555 

58  19.2 

2.40 

16  34.4 

60  43.1 

1.63 

4.5 

15  19.5 

56   '8.0 

1.92 

16    3.0 

58  47.8 

2.36 

16  395 

61     0.7 

1.31 

5.0 

15  26.0 

56  31.8 

2.04 

16  10.6 

59  15.6 

2.26 

16  42.9 

61  145 

0.94 

5.5 

15  32.8 

56  56.9 

2.13 

16  17.7 

59  41.8 

2.11 

16  45.3 

61  23.0 

0.54 

6.0 

15  39.9 

57  22.8 

2.19 

16  24.3 

60    5.9 

1.90 

16  46.3 

61  26.8 

+0.11 

6.5 

15  47.0 

57  49.1 

2.19 

16  30.1 

60  27.1 

1.63 

16  45.9 

61  2>5 

—0.31 

7.0 

15  54.1 

58  15.2 

2.15 

16  34.9 

60  44.9 

1.32 

16  44.3 

61  19.4 

0.71 

7.5 

16    1.0 

58  405 

2.07 

16  38.6 

60  585 

0.97 

16  41.3 

61    8.3 

1.12 

8.0 

i6    7.6 

59    45 

1.93 

16  415 

61     7.9 

0.58 

16  37.0 

60  52.7 

1.47 

8.5 

16  13.6 

59  26.6 

1.75 

16  42.4 

61  125 

+0.19 

16  31.7 

60  335 

1.78 

9.0 

16  18.9 

59  46.3 

1.53 

16  42.4 

61  12.3 

—051 

16  255 

60  10.4 

2.02 

9.5 

16  23.4 

60    3.0 

1.26 

16  41.1 

61     7.4 

0.60 

16  185 

59  45.0 

251 

10.0 

16  27.1 

60  16.4 

0.97 

16  385 

60  58.1 

0.95 

16  115 

59  17.7 

2.33 

10.5 

16  29.8 

60  26.1 

0.65 

16  34.8 

60  44.7 

1.27 

16    3.4 

58  49.3 

2.40 

11.0 

16  31.4 

60  32.0 

0.34 

16  305 

60  27.7 

1.55 

15  555 

58  205 

2.41 

11.5 

16  32.0 

60  34.1 

+0.02 

16  24.8 

60    7.8 

1.77 

15  47.8 

57  51.8 

2.37 

12.0 

16  315 

60  32.4 

—0.30 

16  18.7 

59  455 

1.94 

15  40.1 

57  23.7 

2.30 

12.5 

16  30.0 

60  27.1 

0.58 

16  125 

59  215 

2.05 

15  32.8 

56  56.8 

2.19 

13.0 

16  27.7 

60  18.6 

0.84 

16    5.4 

58  565 

2.11 

15  25.9 

56  31.4 

2.05 

13.5 

16  24.6 

60    75 

1.06 

15  58.4 

58  31.1 

2.13 

15  19.4 

56    75 

1.90 

14.0 

16  20.8 

59  53.3 

1.25 

15  51.6 

58    5.7 

2.12 

15  135 

55  45.8 

1.74 

14.5 

16  165 

59  37.4 

1.40 

15  44.7 

57  405 

2.07 

15    8.1 

55  25.9 

1.57 

15.0 

16  11.8 

59  19.9 

1.51 

15  38.1 

57  165 

1.98 

15    35 

55    8.1 

1.40 

15.5 

16    6.7 

59    1.4 

1.58 

15  31.8 

56  53.0 

1.88 

14  58.9 

54  52.4 

1.22 

16.0 

16    15 

58  425 

1.62 

15  25.8 

56  31.1 

1.78 

14  555 

54  38.8 

1.05 

16.5 

15  56.2 

58  22.6 

1.64 

15  205 

56  105 

1.65 

14  52.1 

54  275 

0.88 

17.0 

15  50.8 

58    3.0 

1.63 

15  15.0 

55  51.4 

1.53 

14  49.4 

54  175 

0.72 

17.5 

15  455 

57  43.6 

1.61 

15  105 

55  33.8 

1.40 

14  47.3 

54    9.8 

0.57 

18.0 

15  40.3 

57  245 

1.57 

15    5.8 

55  17.7 

157 

14  45.7 

54    3.9 

0.42 

18.5 

15  35.3 

57    6.0 

152 

15    1.9 

55    35 

1.14 

14  445 

53  59.8 

0.28 

19.0 

15  30.4 

56  48.1 

1.46 

14  58.3 

54  505 

1.02 

14  43.9 

53  575 

0.15 

19.5 

15  25.7 

56  30.9 

1.41 

14  555 

54  38.7 

0.90 

14  435 

53  565 

—0.02 

20.0 

15  21.2 

56  14.4 

1.34 

14  525 

54  285 

0.78 

14  43.8 

53  56.7 

+0.10 

20.5 

15  17.0 

55  58.6 

158 

14  50.1 

54  20.0 

0.66 

14  44.3 

53  585 

051 

21.0 

15  12.9 

55  43.7 

1.21 

14  48.1 

54  12.7 

0.55 

14  45.1 

54     15 

0.30 

21.5 

15    9.1 

55  29.6 

1.14 

14  465 

54    6.7 

0.45 

14  465 

54    5.8 

0.40 

22.0 

15    55 

55  16.3 

1.07 

14  455 

54    2.0 

0.34 

14  47.8 

54  11.4 

051 

22.5 

15    2.1 

55    3.9 

1.00 

14  44.3 

53  58.6 

0.23 

14  495 

54  18.3 

0.62 

23.0 

14  58.9 

54  52.4 

0.92 

14  43.7 

53  565 

0.12 

14  51.8 

54  26.4 

0.73 

23.5 

14  56.0 

54  41.8 

0.84 

14  435 

53  55.8 

—0.01 

14  54.4 

54  35.8 

054 

24.0 

14  53.4 

54  32.2 

0.75 

14  43-7 

53  56.4 

+0.11 

14  57.3 

54  465 

0.95 

24.5 

14  51.1 

54  23.7 

0.66 

14  445 

53  585 

0.24 

15    05 

54  58.7 

1.06 

250 

14  49.1 

54  16.3 

0.56 

14  455 

54    2.1 

0.37 

15    4.3 

55  125 

1.19 

25.5 

14  47.4 

54  10.2 

0.45 

14  46.7 

54    7.4 

051 

15    8.4 

55  27.3 

1.31 

26.0 

14  46.1 

54    55 

0.34 

14  48.6 

54  14.4 

0.66 

15  12.9 

55  43.8 

1.43 

26.5 

14  45.2 

54    25 

051 

14  51.0 

54  33.3 

0.82 

15  17.8 

56    1.7 

1.56 

27.0 

14  44.8 

54    05 

—0.06 

14  53.9 

54  ;;4.i 

0.98 

15  23.1 

56  21.1 

1.68 

27.5 

14  44.9 

54    0.9 

+0.10 

14  57.4 

54  46.8 

1.15 

15  28.7 

56  41.9 

1.79 

28.0 

14  455 

54    3.2 

057 

15    1.4 

55    15 

1.31 

15  34.7 

57    4.0 

1.89 

28.5 

14  46.7 

54    75 

0.45 

15    6.0 

55  18.4 

1.48 

15  41.1 

57  275 

1.98 

29.0 

14  485 

54  14.0 

0.64 

15  11.1 

55  37.3 

1.65 

15  47.7 

57  51 .4 

2.04 

29.5 

14  50.9 

54  22.8 

0.&3 

15  16.8 

55  58.1 

1.82 

15  54.4 

58  165 

2.08 

30.0 

14  53.9 

54  33.9 

1.02 

15  23.0 

56  20.8 

1.97 

16    15 

58  41.3 

2.09 

305 
31.0 

14  575 

15  1.8 

54  47.3 

55  3.1 

152 

1.42 

15  29.7 
15  36.7 

56  45.3 

57  11.3 

2.11 
2.22 

16    8.0 

59    6.2 

+2.06 

A 

9  =  .272  A 

315 

15    6.8 

55  21.3 

+1.61 

15  445 

57  385 

+2.31 

A. 
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FOR  WASHINGTON  MEAN  NOON  AND  MIDNIGHT. 

Dftjof 
Month. 

OCTOBEB 

IP* 

NOVEMBER. 

DECEMBER.               1 

Semi- 

Horixontal 

Hourly 

Semi- 

HoriKontal 

Hourly 

Semi- 

Horizontal 

Hourly 

diameter. 

Parallax. 

Dlff. 

diameter. 

Parallax. 

Diff. 

diameter. 

Parallax. 

Diir. 

d 
1.0 

16  14!6 

59  3d!4 

+l!98 

/      // 
16  28.7 

60  22!2 

+d'.49 

1612:2 

59  2l!5 

-0.60 

1.5 

16  20.9 

59  53.3 

1.85 

16  29.9 

60  26.5 

+0.21 

16    9.9 

59  13.2 

0.79 

2.0 

16  26.6 

60  14.4 

1.66 

16  30.2 

60  27.3 

—0.09 

16    7.0 

59    2.4 

0.99 

2.5 

16  31.6 

60  32.9 

1.43 

16  29.3 

60  24.2 

0.40 

16    3.5 

58  49.4 

1.18 

3.0 

16  35.8 

60  48.4 

1.14 

16  27.4 

60  17.4 

0.72 

15  59.3 

58  MJ2 

1.35 

3.5 

16  39.0 

61    0.1 

0.81 

16  24.6 

60    7.0 

1.02 

15  54.7 

58  17.1 

1.50 

4.0 

16  41.1 

61    7.6 

0.45 

16  20.8 

59  53.0 

1.31 

15  49.5 

57  58.3 

1.62 

4.5 

16  41.9 

61  10.6 

+0.05 

16  16.1 

59  35.7 

1.56 

15  44.1' 

57  38.2 

1.72 

5.0 

16  41.4 

61     8.9 

—0.36 

16  10.6 

59  15.6 

1.78 

15  38.4 

57  17.3 

1.77 

5.5 

16  39.7 

61    2.5 

0.73 

16    4.5 

58  53.2 

1.95 

15  32.5 

56  55.9 

1.80 

6.0 

16  36.7 

60  51.4 

1.10 

15  57.9 

58  29.0 

2.08 

15  26.7 

56  34.4 

1.78 

6.5 

16  32.5 

60  36.0 

1.45 

15  51.0 

58    3.5 

2.16 

15  21.0 

56  13.3 

1.73 

7.0 

16  27.3 

6  J  16i) 

1.75 

15  43.9 

57  37.5 

2.18 

15  15.4 

55  53.0 

1.65 

7.5 

16  21.1 

59  54.4 

2.00 

15  36.8 

57  11.4 

2.16 

15  10.2 

55  33.8 

IM 

8.0 

16  14.3 

59  29.2 

2.20 

15  29.8 

56  45.8 

2.10 

15    5.4 

55  16.1 

1.40 

8.5 

16    6.9 

59    2.1 

2.33 

15  23.1 

56  21.2 

2.00 

15     1.1 

55    0.3 

1.24 

9.0 

15  59.2 

58  33.7 

2.40 

15  16.8 

55  57.9 

1.87 

14  57.3 

54  46.4 

1.07 

9.5 

15  51.3 

58    4.8 

2.42 

15  10.9 

55  36.4 

1.71 

14  54.1 

54  34.8 

0.87 

10.0 

15  43.f» 

57  36.0 

2.39 

15    5.6 

55  17.0 

1.53 

14  51.6 

54  25.6 

0.66 

10.5 

15  35.8 

57    7.8 

2.31 

15    0.9 

54  59.8 

1.34 

14  49.8 

54  19.0 

0.44 

11.0 

15  28.4 

56  40.7 

2.20 

14  56.9 

54  45.0 

1.13 

14  48.7 

54  14.9 

0.23 

11.5 

15  21.5 

56  15.3 

2.05 

14  53.6 

54  32.7 

0.91 

14  48.4 

54  13.5 

—0.01 

12.0 

15  15.1 

55  51.6 

1.89 

14  50.9 

54  23.0 

0.70 

14  48  7 

54  14.8 

+0.21 

12.5 

15    9.2 

55  30.1 

1.70 

14  49.0 

54  15.8 

0.49 

14  49.7 

54  18.7 

0.43 

13.0 

15    3.9 

55  10.8 

1.51 

14  47.7 

54  11.3 

0.27 

14  51^ 

54  25.1 

0.64 

13.5 

14  59.4 

54  53.9 

1.31 

14  47.2 

54    9.4 

-0.05 

14  53,9 

54  34.1 

0.84 

14.0 

14  55.4 

54  39.4 

1.11 

14  47.4 

54    9.9 

+0.13 

14  57  0 

54  45.3 

1.02 

14.5 

14  52.1 

54  27.4 

0.90 

14  48.1 

54  12.6 

0.31 

15    0.6 

54  58.5 

1.18 

15.0 

14  49.5 

54  17.7 

0.70 

14  49.4 

54  17.5 

0.50 

15    4.7 

55  13.7 

1.33 

15.5 

14  47.5 

54  10.5 

0.51 

14  51.3 

54  24.5 

0.66 

15    9.1 

55  30.4 

1.46 

16.0 

14  46.1 

54    5.5 

0.33 

14  53.7 

54  33.3 

0.80 

15  13.9 

55  48.4 

1.54 

16.5 

14  45.3 

54    2.5 

—0.15 

14  56.6 

54  43.8 

0.93 

15  19.3 

56    7.4 

1.61 

17.0 

14  45.0 

54     1.6 

-hO.Ol 

14  59.8 

54  55.6 

1.04 

15  24.7 

56  27.0 

1.66 

17.5 

14  45.4 

54    2.7 

0.16 

15    3.3 

55    8.5 

1.12 

15  30.1 

56  46.9 

1.66 

18.0 

14  46.2 

54    5.5 

0.30 

15    7.1 

55  22.4 

1.19 

15  35.5 

57    6.7 

1j63 

18.5 

14  47.4 

54    9.9 

0.43 

15  11.1 

55  37.0 

1.24 

15  40.7 

57  26.0 

1.58 

19.0 

14  49.0 

54  15.8 

0.54 

15  15.2 

55  52.1 

1.27 

15  45.8 

57  44.4 

1.50 

19.5 

14  50.9 

54  23.0 

0.65 

15  19.3 

56    7.4 

1.28 

15  50.5 

58     1.8 

1.38 

20.0 

14  53.2 

54  31.3 

0.74 

15  23.6 

56  22.8 

1.28 

15  54.8 

58  17.6 

1.25 

20.5 

14  55.7 

54  40.7 

0.82 

15  27.7 

56  38.1 

1.27 

15  58.7 

58  31.8 

1.11 

21.0 

14  58.5 

54  51.0 

0.90 

15  31.8 

56  53.2 

1.24 

16    2.0 

58  44J2 

0.96 

21.5 

15     1.6 

55    2.2 

0.96 

15  35.8 

57    7.9 

1.21 

16    4.9 

58  54.7 

0.79 

22.0 

15    4.9 

55  14.2 

1.03 

15  a9.7 

57  22.2 

1.17 

16    7.2 

59    3.2 

0.63 

22.5 

15    8.3 

55  26.9 

1.09 

15  43.5 

57  36.0 

1.13 

16    9.0 

59    9.8 

0.47 

23.0 

15  12.0 

55  40.3 

1.14 

15  47.1 

57  49.3 

1.08 

16  10.3 

59  14.6 

0.32 

23.5 

15  15.8 

55  54.4 

1.20 

15  50.5 

58    2.0 

1.03 

16  11.1 

59  17.5 

0.18 

24.0 

15  19.8 

56    9.1 

1.25 

15  53.8 

58  14.1 

0.98 

16  11.5 

59  18.8 

+0.04 

24.5 

15  24.0 

56  24.5 

1.31 

15  57.0 

58  25.5 

0.93 

16  11.4 

59  18.6 

—0.08 

25.0 

15  28.4 

56  40.4 

1.36 

16    0.0 

58  36.4 

0.88 

16  11.0 

59  17.0 

0.18 

25.5 

15  32.9 

50  57.0 

1.41 

16    2.7 

58  46.7 

0.83 

16  10.2 

59  14.2 

0.28 

26.0 

15  37.5 

57  14.2 

1.45 

16    5.3 

58  56.3 

0.76 

16    9.2 

59  10.3 

0.37 

26.5 

15  42.3 

57  31.9 

1.49 

16    7.7 

59    5.0 

0.69 

16    7.8 

59    5.4 

0.45 

27.0 

15  47.3 

57  50.0 

1.53 

16    9.9 

59  12.9 

0.61 

16    6.2 

58  59.5 

0.53 

27.5 

15  52.3 

58    8.4 

1.54 

16  11.7 

59  19.7 

0.52 

16    4.4 

58  52.7 

0.61 

28.0 

15  57.4 

58  27.0 

1.55 

16  13.2 

59  25.3 

0.41 

16    2.3 

58  45.0 

0.66 

28.5 

16    2.4 

58  45.4 

1.53 

16  14.4 

59  29.4 

0.28 

15  59i) 

58  36.4 

0.76 

29.0 

16    7.3 

59    3.5 

1.48 

16  15.0 

59  32.0 

+0.14 

15  57.3 

58^^.8 

QJOA 

29.5 

16  12.0 

59  20.8 

1.41 

16  15.3 

59  32.7 

—0.02 

15  54.4 

58  16.2 

0.92 

30.0 

16  16.4 

59  37.1 

1.30 

16  14.9 

59  31.3 

0.19 

15  51.3 

58    4.7 

1.00 

30.5 
31.0 

16  20.5 
16  23.9 

59  51.8 

60  4.5 

1.15 
0.97 

16  13.8 

59  27.5 

—0.41 

15  47.9 

15  44.2 
15  40.3 

57  525 
57  38.7 

1.06 
1.16 

A 

#=.272^ 

1    31.5 

16  26.7 

60  14.8 

+0.75 

A 

iir 

57  24.4 
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WASHINGTON  MEAN  TIME. 


PHASES. 


Month. 


January 

February 

March 

April 

May 

Juue 

July 

August 

September 

October 

NoTember 

December 


first  Qiiarter. 


"H     E    mi 
5    4  19^ 

3  16  57.6 
5    8  16.8 

4  1  27.8 
3  19  25.0 
2  13  11.1 
2    6    2.0 


Full  Hoon. 


d     h     m 

12  23  14.8 

11  18  25.0 

13  12  36.5 

12  4  43.2 
11  18  9.6 
10    4  53.3 

9  13  25.5 
7  20  44.3 
6  4  1.0 
5  12  23.4 
3  22  40.3 
3  11  12.4 


Last  Quarter. 


d  h     m 

21  3  22.6 

19  18  15.3 

21  5  11.7 

19  12  39.6 

18  17  52.2 

16  22  23.9 

16  3  50.1 

14  11  33.3 

12  22  32.6 

12  13  17.4 

11  7  39.9 

11  4  45.8 


New  Moon. 


d   h  m 

28  0  19.0 

26  10  14.3 

27  19  46.4 
26  5  34.4 
25  16  12.3 
24  4  4.3 
23  17  25.6 
22  8  22.3 
21  0  42.9 
20  17  47.0 
19  10  28.4 
19  1  41.2 


First  Quarter. 


d  h  m 
31  21  21.1 
30  10  39.9 
28  21  47.9 
28  7  1.8 
26  15  4.8 
25  22  56.5 


APOGEE,  PERIGEE,  AND  GREATEST  LIBRATION. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

NoYcmber 

December 


Apogee. 


15 

11 

10 

7 

5 

1 


h 

8.7 

10.5 

15.tf 

&2 

0.4 

19.4 


Perigee. 


Apogee. 


29 
11 


9.9 
12.0 


28    8.3 

25  20i) 

26  5.5 
23  2.5 
19  6.1 
13  21.4 
11  12.6 

17.7 

3.1 

13.7 

20J2 


8 
6 
4 
1 


TTT 


ORBATEST  LiBBAnON. 


d  h  m 

6  10  28.7  S.W. 

3  11  51.7  8. w. 

3  19  9.5  3.  w. 
1  0  36.6  8.W. 


24  4.3 


29  12.6 
27  4.1 
23  12.0 
19-14.6 
16  23.1 
13  15.8 


2  19  22.8  8.E. 


^  h 

22  9 
19  15 
19  12 
15  8 
11  16 
7  21 
5  16 
15  2 


36.8  s.£. 
46.8  s.E. 

33.6  S.E. 

35.7  S.E. 
41.3  S.E. 
38.7  S.E. 
42.2  S.E. 

1.1  8.W. 


d     h    m 


28  23  0.1  S.W. 
26  7  48.8  8.W. 
21  19  51.9  S.W. 
18  10  31^  s.w. 
31    0  58.8  s.E. 


MOON'S  EQUATOR. 


The  moon's  libration  in  latitude  and  longitude,  at  any  time,  may  be  found  by  means  of  the 
following  formulas  and  tables : 

/as  the  inclination  to  the  ecliptic  of  the  moon's  equator  s=l^  2d'.8. 
A  SB  mean  longitude  of  the  moon's  ascending  node  (see  page  250). 

s:  mean  longitude  of  the  descending  node  of  the  moon's  equator. 
C^the  angle  at  the  centre  of  the  moon'R  disc  made  by  a  meridian  of  the  moon  with  the  circle 
of  declination,  reckoned  from  north  to  eaRt  on  the  apparent  disc. 
h  ^»  A't  '^^^  (L  '^^^  defined  on  the  next  page,  where  their  values  for  the  year  are  giyen. 
A,  /?,  a'»  and  d'  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon 
affected  with  parallax. 
X'  ss  the  selenocentric  longitude  of  the  earth,  reckoned  on  the  moon's  equator  from  its  de- 
scending node,  A. 

Aa  =  — 0'.57Bin2(a  — ^) 
a  ss  sin  /  cos  (ft  -*  ^) 


Un  SssUn/sin  (ft—- X) 

The  libration  in  latitude 

longitude 


(C 


(( 


See  table,  page  345. 


.     ^       .     .cosa'  +  A  — ft)  .     .cos(a'  — ftO 

sin  C=ssin  t ^ — -- ;, — iii  a«  —  sin  t > r^^-^' 

cos  (V  cos  9 
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MOON,  1878. 


Jan. 

0 

33  47.4 

344  26.3 

356  38.8 

300  48.6 

0.1 

1  19.06 

10 

32  46.6 

243  53.7 

356  39.7 

73  34.5 

0.2 

2  38.12 

20 

32  45.8 

243  21.0 

356  40.7 

304  20.3 

0.3 

3  57.18 

30 

22  45.0 

242  48.4 

356  41.6 

336  6.1 

0.4 

5  16.33 

Feb. 

9 

22  44.2 

242  15.7 

356  42.6 

107  KJ.0 

0.5 
0.6 

6  35.29 

7  54.35 

19 

22  43.5 

241  43.0 

356  43.6 

239  37.8 

0.7 

9  13.41 

Marc^ 

1 

22  42.7 

341  10.4 

356  44.6 

11  23.6 

0.8 

10  32.47 

11 

22  42.0 

240  37.6 

356  45.7 

143  9.5 

0.9 

11  51.53 

31 

22  41.3 

340  4.9 

356  46.7 

274  55.3 

31 

22  40.5 

339  33.2 

356  47.8 

46  41.3 

1.0 
3.0 

13  10.58 
26  31.17 

AprU 

10 

33  39.8 

238  59.4 

356  48.9 

178  27.0 

3.0 
'  40 

39  31.75 
52  42.33 

20 

22  39.1 

238  26.6 

356  50.0 

310  12.8 

5.0 

65  52.93 

30 

33  38.4 

237  53.8 

356  51.1 

81  68.7 

May 

10 

33  37.7 

237  21.0 

356  52.2 

213  44.6 

6.0 

79  3.50 

20 

22  37.0 

336  48.2 

356  53.4 

345  30.3 

7.0 
8.0 

92  14.09  1 
105  34.67 

30 

32  36.3 

236  15.3 

356  54.6 

117  16.2 

9.0 

118  35.25 

June 

9 
19 

33  35.6 
33  34.9 

235  42.S 
235  9.6 

356  55.8 
356  57.0 

249  2.0 
20  47.9 

10.0 

131  45.84 

Eoure. 

29 

33  34.3 

234  36.7 

356  58.2 

152  33.7 

1 

0  32.94 

July 

9 

33  33.6 

234  3.8 

356  59.4 

284  19.6 

2 
3 

1  5.88 
1  38.83 

19 

33  33.0 

233  30.9 

357  0.7 

56  5.4 

4 

2  11.76 

29 

23  33.3 

232  57.9 

357  2.0 

187  51.2 

6 

2  44.70 

Aug. 

8 

22  31.6 

232  25.0 

357  3.3 

319  37.1 

6 

3  17.65 

18 

22  31.0 

231  52.0 

357 

28 

32  30.4 

231  19.0 

357 

Sept. 

7 

22  29.7 

230  46.0 

357 

17 

33  29.1 

230  13.0 

357 

27 

33  38.5 

329  40.0 

357  1 

Oct 

7 

32  37.8 

229  6.9 

357  ] 

17 

22  27.2 

238  33.8 

357  1 

27 

22  26.6 

338  0.8 

357  1 

Nov. 

6 

22  26.0 

227  27.7 

357  : 

16 

22  25.4 

226  54.5 

857  : 

26 

22  24.8 

226  21.4 

357  : 

Dec. 

6 

22  34.2 

326  48.3 

357  ! 

16 

33  23.6 

235  15.1 

357  5 

36 

33  23.0 

334  42.0 

357  i 

36 

22  22.5 

224  8.8 

357  1 

MOON. 
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TABTiE  FOR  THE  LIBRATION  OF  THE  MOON. 

Argument,  (ft— A)  or  (ft— A  — 180°.) 

ft-^ 

aA 

«-»  . 

B 

ft-^ 

ft-A 

A?, 

a-i 

B 

ft-A 

o" 

o'.o 

39 

0  o'.o 

180** 

46' 

0'.6 

56 

1  3.9 

13l 

1 

0.0 

39 

0  1.6 

179 

47 

0.6 

57 

1  4.9 

133 

2 

0.0 

39 

0  3.1 

178 

48 

0.6 

58 

1  6.0 

132 

3 

0.1 

39 

0  4.7 

177 

49 

0.6 

59 

1  7.0 

131 

4 

0.1 

39 

0  6J2 

176 

50 

0.6 

60 

1  8.0 

130 

5 

0.1 

39 

0  7.7 

175 

51 

0.6 

62 

1  9.0 

129 

6 

0.2 

39 

0  9.3 

174 

52 

0.6 

63 

1  10.0 

128 

7 

0J2 

39 

0  10.8 

173 

53 

0.5 

64 

1  10.9 

127 

8 

0J3 

39 

0  12.4 

172 

54 

0.5 

66 

1  11.8 

126 

9 

0.2 

39 

0  13.9 

171 

55 

0.5 

67 

1  12.7 

125 

10 

0.2 

39 

0  15.4 

170 

56 

0.5 

69 

1  13.6 

124 

11 

0.3 

39 

0  16.9 

169 

57 

0.5 

71 

1  14.5 

123 

13 

0.3 

40 

0  18.5 

168 

58 

0.5 

73 

1  15.3 

122 

13 

0.3 

40 

0  20.0 

167 

59 

0.5 

75 

1  16.1 

121 

14 

0.3 

40 

0  21.5 

166 

60 

0.5 

77 

1  16.9 

120 

15 

'  0.3 

40 

0  23.0 

165 

61 

0.5 

80 

1  17.6 

119 

16 

0.3 

40 

0  24.5 

164 

62 

0.5 

83 

1  18.4 

118 

17 

0.3 

40 

0  26.0 

163 

63 

0.5 

86 

1  19.1 

117 

18 

0.3 

41 

0  27.4 

162 

64 

0.5 

89 

1  19.8 

116 

19 

0.4 

41 

0  28.9 

161 

65 

0.4 

92 

1  20.4 

115 

20 

0.4 

41 

0  30.4 

160 

66 

0.4 

95 

1  21.1 

114 

21 

0.4 

41 

0  31.8 

159 

67 

0.4 

99 

1  21.7 

113 

22 

0.4 

42 

0  33.2 

158 

68 

0.4 

103 

1  22.3 

112 

23 

0.4 

42 

0  34.7 

157 

69 

0.4 

108 

1  22.9 

111 

24 

04 

42 

0  36.1 

156 

70 

0.4 

113 

1  23.4 

110 

25 

0.4 

43 

0  37.5 

155 

71 

0.4 

119 

1  23.9 

109 

26 

0.5 

43 

0  38.9 

154 

72 

0.4 

125 

1  244 

108 

27 

0.5 

43 

0  40.3 

153 

73 

0.4 

132 

1  24.9 

107 

28 

0.5 

44 

0  41.7 

152 

74 

0.3 

141 

1  25.3 

106 

29 

0.5 

44 

0  43.1 

151 

75 

0.3 

150 

1  25.7 

105 

30 

0.5 

45 

0  44.4 

150 

76 

0.3 

160 

1  26.1 

104 

31 

0.5 

45 

0  45.7 

149 

77 

0.3 

172 

1  26.5 

103 

32 

0.5 

46 

0  47.0 

148 

78 

0.2 

186 

1  26.8 

102 

33 

0.5 

46 

0  48.4 

147 

79 

OSi 

202 

1  27.1 

101 

34 

0.5 

47 

0  49.7 

146 

80 

0.2 

'  222 

1  27.4 

100 

35 

0.5 

47 

0  51.0 

145 

81 

0J3 

247 

1  27.7 

99 

36 

0.5 

48 

0  52.2 

144 

82 

0J3 

278 

1  27.9 

98 

37 

0.5 

48 

0  53.4 

143 

83 

0.1 

318 

1  28.1 

97 

38 

0.6 

49 

0  54.7 

142 

84 

0.1 

370 

1  28.3 

96 

39 

0.6 

50 

0  55.9 

141 

85 

0.1 

440 

1  28.5 

95 

40 

0.6 

50 

0  57.1 

140 

86 

0.1 

555 

1  28.6 

94 

41 

0.6 

51 

0  58.3 

139 

87 

0.1 

740 

1  28.7 

93 

42 

0.6 

52 

0  59.4 

138 

88 

0.0 

1110 

1  28.7 

92 

43 

0.6 

53 

1  0.6 

137 

89 

0.0 

2220 

1  28.8 

91 

44 

0.6 

54 

1  1.7 

136 

90 

0.0 

00 

1  28.8 

90 

45 

0.6 

55 

1  2.8 

135 

• 

A  X  has  thQ  sign  of  tan  (;i— ft) 
a  has  the  sign  of  cos  (ft — X) 

B  has  the  sign  of  sin  (ft— A) 

44 
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MERCURY,  1873 


Date. 
I97S. 

FOR  washtng: 

CON  MEAK  NOON. 

FOR  MERIDIAN  T 

RANSIT. 

Apparent 

Kight 
Asoeoflion. 

Diff.  for 
1  hour. 

Apparont 
Deolmation. 

Diltfor 
1  hour. 

Mean  Time 
of  Transit 

Apparent 

Ri^t 
Ascension. 

Diff.  for 
1  b.of 
Long. 

Apparent 
Decimation. 

Diff.  for 

1  hoar  of 

Long. 

h   m     8 

8 

O          /         // 

// 

d     h    m 

h    m     s 

8 

o         /        // 

H 

Jan.  0 

17    9  40.91 

4«.614 

-20  28  30.6 

-27.65 

0  22  26.9 

17  12  19.861+7.528 

-20  39    9.7 

-29.18 

1 

17  18  31.60 

7.592 

20  39  55.2 

29.30 

1  22  26.2 

17  15  31.37 

8.415 

20  51    53 

30.34 

2 

17  15  44.57 

8.473 

20  51  52.8 

30.41 

2  22  25.8 

17  19    3.11 

9.216 

21    3  22.1 

30.*)9 

3 

17  19  17.62 

9.267 

21     4  10.8 

31.02 

3  22  25.7 

17  22  53.10 

9.938 

21  15  49.1 

31.19 

4 

17  23    8.76 

9.982 

21  16  38.1 

31.19 

4  22  25.8 

17  26  59.55 

10.588 

21  28  16.1 

30.98 

1 

5 

17  27  16.19 

10.625 

21  29    4.6 

30.95 

5  22  26.2 

17  31  20.84 

11.175 

21  40  33.6 

30.42 

6 

17  31  38.32 

11.207 

21  41  21.0 

30.36 

6  22  26.9 

17  35  55.54 

11.706 

21  52  33.7 

29.54 

7 

17  36  13.72 

11.733 

21  53  19.4 

29.46 

7  22  27.7 

17  40  42.36 

12.187 

22    4    9.3 

28.38 

8 

17  41     1.11 

12.208 

22    4  52.8 

28.28 

8  22  28.7 

17  45  40.16 

12.623 

22  15  13.9 

26.96 

9 

17  45  59.36 

12.639 

22  15  54.8 

26.85 

9  22  29.9 

17  50  47.93 

13.019 

22  25  41.8 

25.32 

10 

17  51     7.47 

13.031 

22  26  19.7 

25.19 

10  22  31.2 

17  56    4.78 

13.379 

22  35  27.9 

23.48 

11 

17  56  24.56 

13.388 

22  36    2.5 

23.34 

11  22  32.7 

18    1  29.88 

13.707 

22  44  27.7 

21.47 

12 

18    1  49.81 

13.712 

22  44  58.8 

21.32 

12  22  34.3 

18    7    2.50 

14.007 

22  52  37.3 

19.30 

13 

18    7  22.50 

14.008 

22  53    4.7 

19.14 

13  22  36.0 

18  12  42.01 

14.282 

22  59  53.0 

16.98 

14 

18  13    2.00 

14.280 

23    0  16.6 

16.82 

14  22  37.8 

18  18  27.86 

14.534 

23    6  11.4 

14.53 

15 

18  18  47.75 

14.529 

23    6  31.2 

14.37 

15  22  39.7 

18  24  19.50 

14.765 

23  11  29.7 

11.97 

16 

18  24  39.23 

14.757 

23  11  45.6 

11.81 

16  22  41.7 

18  30  16.44 

14.976 

23  15  45.4 

9.31 

17 

18  30  35.95 

14.966 

23  15  57.4 

9.15 

17  22  43.8 

18  36  18.24 

15.171 

23  18  56.1 

6.56 

" 

18 

18  36  37.48 

15.159 

23  19    4.3 

6.40 

18  22  46.0 

18  42  24.54 

15.352 

23  20  59.6 

3.72 

19 

18  42  43.46 

15.337 

23  21    4.1 

3.57 

19  22  48.2 

18  48  35.01 

15.518 

23  21  54.1 

-  0.81 

20 

18  48  53.55 

15.501 

23  21  55.0 

-  0.66 

20  22  50.5 

18  54  49.29 

15.670 

23  21  37.8 

+  2.18 

21 

18  55    7.41 

15.652 

23  21  35.2 

+  2.32 

21  22  52.9 

19    1    7.06 

15.810 

23  20    9.1 

5.23 

22 

19    1  24.73 

15.791 

23  20    3.2 

5.36 

22  22  55.3 

19    7  28.08 

15.940 

23  17  26.6 

8.33 

23 

19    7  45.26 

15.919 

23  17  17.6 

8.45 

23  22  57.7 

19  13  52.10 

16.060 

23  13  29.0 

11.48 

• 

24 

19  14    8.75 

16.037 

23  13  17.1 

11.60 

24  23    0.2 

19  20  18.87 

16.170 

23    8  15.0 

14.69 

25 

19  20  34.96 

16.146 

23    8    0.4 

14.80 

25  23    2.7 

19  26  48.17 

16.272 

23     1  43.6 

17.94 

26 

19  27    3.67 

16.247 

23    1  26.4 

18.04 

26  23    5.3 

19  33  19.81 

16.365 

22  53  53.7 

21.22 

27 

19  33  '34.70 

16.339 

22  53  34.3 

21.31 

27  23    7.9 

19  39  53.61 

16.451 

22  44  44.4 

24.55 

28 

19  40    7.86 

16.424 

22  44  23.0 

24.63 

28  23  10.6 

19  46  29.39 

16.530 

22  34  14.8 

27.92 

29 

19  46  42.98 

16.502 

22  33  51.7 

27.98 

29  23  13.3 

19  53    7.00 

16.603 

22  22  24.0 

31.31 

30 

19  53  19.91 

16.574 

22  21  59.5 

31.36 

30  23  15.9 

19  59  46.30 

16.670 

22    9  11.5 

34.73 

31 

19  59  58.51 

16.641 

22    8  46.0 

34.7T 

31  23  18.7 

20    6  27.16  16.733 

21  54  36.6 

38.18 

Feb.  1 

20    6  38.66 

16.703 

21  54  10.3 

38.21 

1  23  21.4 

20  J  3    9.46  16.791 

21  38  -38.6 

41.66 

2 

20  13  20.23 

16.760 

21  38  11.8 

41.67 

2  23  24.2 

20  19  53.07 

16.844 

21  21  lao 

45.15 

3 

20  20    3.10 

16.812 

21  20  50.0 

45.15 

3  23  27.0 

20  26  37  92 

16.893 

21    2  31.1 

48.66 

4 

20  26  47.19 

16.861 

21    2    4.4 

48.65 

4  23  29.8 

20  33  23.92 

16.939 

20  42  20.8 

52.20 

5 

20  33  32.42 

16.907 

20  41  54.6 

52.17 

5  23  32.7 

20  40  10.99 

16.983 

20  20  45.5 

55.75 

6 

20  40  18.71 

16.950 

20  20  20.1 

55.71 

6  23  35.5 

20  46  59.07 

17.023 

19  57  44.7 

59.32 

7 

20  47    6.00 

16.990 

19  57  20.4 

59.26 

7  23  38.4 

20  53  48.08 

17.061 

19  33  18.0 

62.90 

8 

20  53  biJUi 

17.028 

19  32  55.3 

62.83 

6  23  41.3 

21    0  37.98 

17.097 

19    7  25.2 

66.50 

9 

21     0  43.32 

17.063 

19    7    4.4 

66.41 

9  23  44.2 

21     7  28.73 

17.131 

18  40    6.1 

70.10 

10 

21    7  33.25 

17.097 

18  39  47.6 

70.00 

10  23  47.1 

21  14  20.29 

17.165 

18  11  20^ 

73.71 

11 

21  14  23.98 

17.130 

18  11    4.6 

73.59 

11  23  50.0 

21  21  12.63 

17.197 

17  41    ai 

77.32 

12 

21  21  15.49 

17.162 

17  40  55.2 

77.19 

12  23  52.9 

21  28    5.71 

17.227 

17    9  28-9 

80.94 

13 

21  28    7.74 

17.192 

17    9  19.4 

80.79 

13  23  55.9 

21  34  59.52 

17.257 

16  36  22.9 

84.56 

14 

21  35    0.71 

17.222 

16  36  17.1 

84.40 

14  23  58.8 

21  41  54.04 

17.287 

16    1  50.1 

88.17 

15 

21  41  54.38 

17.251 

16    1  48.4 

87.99 

16 

21  48  48.74 

17579 

'  15  25  53.6 

91.57 

16    0    1.8 

21  48  49.26 

17.315 

15  25  50.8 

91.76 

17 

21  55  43.76 

17.306 

14  48  33.1 

95.13 

17    0    4.8 

21  55  45.14 

17.342 

14  48  25.5 

95.34 

18 

22    2  39.40 

17.331 

14    9  47.4 

98.67 

18    0    7.8 

22    2  41.64 

17.367 

14    9  34.6 

9o.H0 

19 

22    9  35.63 

17.354 

13  29  37.0 

102.19 

19    0  10.8 

22    9  38.74 

17.390 

13  29  18.6 

102.43 

20 

22  16  32.40 

17.375 

12  48    2.7 

105.66 

20    0  13.8 

22  16  36.39 

17.412 

12  47  88.4 

105.91 

21 

22  23  29.65 

17.394 

12    5    5.9 

109.06 

21    0  16.8 

22  23  34.52 

17.431 

12    4  35.4 

109.33 

22 

22  30  27.30 

17.409 

11  20  48.2 

112.40 

22    0  19.8 

22  30  33.05 

17.446 

11  20  11.1 

112.68 

23 

22  37  25.25 

17.419 

10  35  11.3 

115.66 

23    0  22.8 

22  37  31.88 

17.456 

10  34  27.3 

115.95 

24 

22  44  23.34 

17.421 

9  48  17.6 

118.81 

24    0  25.9 

22  44  30.85 

17.458 

9  47  26.3 

119.11 

25 

22  51  21.40 

17.415 

9    0    9.7 

121.82 

25    0  28.9 

22  51  29.79 

17.451 

8  59  11.0 

122.14 

26 

22  58  19.19 

17.399 

8  10  51.3 

124.68 

26    0  31.9 

22  58  28.45 

17.435 

8^    9  44.9 

125.01 

27 

23    5  16.44 

17.370 

7  20  26.6 

127.35 

27    0  34.9 

23    5  26.56 

17.405 

7  19  12.4 

127.68 

28 

23  12  12.79 

17.324 

6  29    0.5 

129.79 

28    0  38.0 

23  12  23.74  17.358 

6  27  38.4' 

130.12 

29 

23  19    7.dl 

17.258 

5  36  38.8 

131.97 

29    0  40.9 

23  19  19.57  17.291 

5  35    8.8 

l:i2.30 

30  23  26    0.98 

17.168 

-  4  43  28.4 

4-133.84   30    0  43.9 

23  26  13.52  17.200 

-  4  41  50.6 

+134.16 
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1 

Date. 
1S7S. 

FOR  WABUINGTON  MEAN  NOON. 

• 

POB  MF.SIDIAN  TRANSIT. 

ABcenaion. 

Difffor 
Ihonr. 

Apparent 
Deciuuition. 

IHff.for 
Ihour. 

Mean  Time 
of  Transit 

Apparent 
Asoenaion. 

Difllfor 
1  h.of 
Long. 

Apparent 
Deolmation. 

Difllfor 

Itiourof 

Long. 

h    m     B 

8 

-  ^  36'  38'.8 

// 

d    h    m 

h    m     s 

B 

-^35    8.8 

// 

Mar.  1 

23  19    7.81 

17.258 

4131.97 

1     0  40.9 

23  19  19.57 

17.291 

4132.30 

2 

23  26    0.98 

17.168 

4  43  28.4 

133  84 

2    0  43.9 

23  26  13.52 

17.200 

4  41  50.6 

i:^.i6 

3 

23  32  51.67 

17.051 

3  49  37.3 

135.36 

3    0  46.8 

23  33    4.96 

17.081 

3  47  51.8 

135.67 

4 

23  39  39.16 

16.901 

2  55  14.5 

136.47 

4    0  49.7 

23  39  53.14 

16.928 

2  53  21.7 

136.77 

5 

23  46  22.59 

16.712 

2    0  30.7 

137.11 

5    0  52.4 

23  46  37.19 

16.736 

1  58  30.9 

137.39 

6 

23  53    0.98 

16.480 

1    5  37.3 

137.24 

6    0  55.1 

23  53  16.12 

16.501 

1     3  31.2 

137.49 

7 

23  59  33.25 

16.200 

-  0  10  47.5 

136.81 

7    0  57.7 

23  59  48.83 

16.216 

-  0    8  35.9 

137.02 

8 

0    5  58.15 

15.866 

4  0  43  44.8 

135.77 

8     1     0.2 

0    6  14.06 

15.877 

4  0  46    0.9 

135.93 

9 

0  12  14.3:) 

15.473 

1  37  44.2 

134.07 

9    1    2.5 

0  12  30.44 

15.479 

1  40    3.7 

134.19 

10 

0  18  20.34 

15.018 

2  30  54.6 

131.68 

10    1    4.6 

0  18  36.51 

15.018 

2  33  16.3 

131.75 

11 

0  24  14.65 

14.497 

3  22  59.1 

128.53 

11    1    6.6 

0  24  30.74 

14.490 

3  25  21.8 

128.59 

12 

0  29  55.65 

13.908 

4  13  40.7 

124.76 

12    1    8.4 

0  30  11.49 

13.894 

4  16    2.8 

124.70 

13 

0  35  21.70 

13.251 

5    2  42.0 

120.22 

13    1    9.9 

0  35  37.12 

13.229 

5    5     1.9 

120.09 

14 

0  40  31.17 

12.526 

5  49  45.7 

1 14.97 

14    1  11.0 

0  40  45.99 

12.497 

5  52    1.7 

114.78 

15 

0  45  22.44 

11.735 

6  34  35.3 

109.05 

15    1  11.9 

0  45  36.49 

11.699 

6  36  45.8 

108.79 

16 

0  49  53.94 

10.880 

7  16  54.9 

102.48 

16    1  12.5 

0  50    7.06 

10.838 

7  18  58.4 

102.16 

17 

0  54    4.21 

9.966 

7  56  29.2 

95.30 

17    1  12.7 

0  54  16.26 

9.919 

7  58  24.4 

94.93 

18 

0  57  51.89 

8.998 

8  33    4.4 

87.55 

18    1  12.5 

0  58    2.74 

8.946 

8  34  50.0 

87.13 

19 

1     1  15.75 

7.982 

9    6  27.5 

70.29 

19    1  12.0 

1     1  25.30 

7.926 

9    8    2.3 

78.82 

20 

1    4  14.73 

6.926 

9  36  26.7 

70.57 

20    1  11.0 

1     4  22.90 

6.867 

9  37  49.9 

70.07 

21 

1    6  47.96 

5.838 

10    2  51.5 

61.43 

21     1    9.6 

1    6  54.70 

5.778 

10    4    2.4 

60.91 

22 

1    8  54.76 

4.726 

10  25  32.4 

51.92 

22    1     7.7 

1     9    0.06 

4.667 

10  26  30.7 

51.40 

23 

1  10  34.67 

3.600 

10  44  21.4 

42.11 

23    1    5.4 

1  10  38.57 

3.543 

10  45    7.0 

41.59 

24 

1  11  47.51 

2.471 

10  59  11.9 

32.05 

24    1    2.7 

1  11  50.07 

2.417 

10  59  45.1 

31.54 

25 

1  12  '33.34 

1.351 

11    9  58.7 

21.81 

25    0  59.5 

1  12  34.66 

1.302 

11  10  20.0 

21.33 

26 

1  12  52.54 

40.254 

11  16  38.1 

11.46 

26    0  55.9 

1  12  52.76 

40.211 

11  16  48.5 

11.03 

27 

1  12  45.82 

-0.807 

11  19    8.7 

4    1.10 

27    0  51.8 

1  12  45.11 

-0.842 

11  19    9.5 

4    0.73 

28 

1  12  14.22 

1.817 

11  17  31.4 

-    9.18 

28    0  47.3 

1  12  12.77 

1.843 

11  17  24.1 

-    9.48 

29 

1  11  19.14 

2.761 

11  11  49.6 

19.26 

29    0  42.5 

1  11  17.17 

2.778 

11  11  35.8 

19.48 

30 

1  10    2.35 

3.624 

11    2    9.5 

29.01 

30    0  37.3 

1  10    0.09 

3.631 

11     1  51.3 

29.14 

31 

1    8  25.97 

4.392 

10  48  41.0 

38.27 

31    0  31.8 

1    8  23.64 

4.390 

10  48  20.6 

38.32 

Apr.  1 

1    6  32.43 

5.051 

10  31  37.4 

46.91 

1    0  26.0 

1    6  30.25 

5.041 

10  31  17.0 

46.87 

2 

1    4  24.49 

5.590 

10  11  15.6 

54.77 

2    0  19.9 

1    4  22.64 

5.573 

10  10  57.3 

54.64 

3 

1    2    5.14 

6.000 

9  47  56.0 

61.70 

3    0  13.7 

1    2    3.77 

5.977 

9  47  41.9 

61.49 

4 

0  59  37.53 

6.277 

9  22    2.5 

67.58 

4    0    7.3 

0  59  36.76 

6.250 

9  21  54.2 

67.31 

5 

0  57    4.89 

6.419 

8  54    1.4 

72.31 

5    0    0.8 

0  57    4.80 

6.390 

8  54    0.4 

71.99 

5  23  54.3 

0  54  31.10 

6.399 

8  24  28.7 

75.46 

6 

0  54  30.49 

6.427 

8  24  21.5 

75.81 

6  23  47.9 

0  51  58.76 

6.280 

7  53  48.7 

77.68 

7 

0  51  57.48 

6.306 

7  53  32.9 

78.04 

7  23  41.5 

0  49  30.74 

6.040 

7  22  30.3 

78.65 

8 

0  49  28.87 

6.062 

7  22    5.9 

79.00 

8  23  35.2 

0  47    9.81 

5.690 

6  51    3.3 

78.41 

9 

0  47    7.45 

5.707 

6  50  30.8 

78.73 

9  23  29.1 

0  44  58.43 

5.244 

6  19  56.1 

77.02 

10 

0  44  55.72 

5.255 

6  19  16.3 

77.30 

10  23  23.2 

0  42  58.75 

4.717 

5  49  35.0 

74.59 

11 

0  42  55.85 

4.721 

5  48  49.0 

74.81 

11  23  17.5 

0  41  12.57 

4.121 

5  20  23.8 

71.21 

12 

0  41    9.65 

4.118 

5  19  33.2 

71.37 

12  23  12.0 

0  39  41.39 

3.470 

4  52  43.7 

67.01 

13 

0  39  38.62 

3.460 

4  51  50.0 

67.11 

13  23    6.8 

0  38  26.36 

2.777 

4  26  526 

62.13 

14 

0  38  23.90 

2.761 

4  25  57.5 

62.16 

14  23    1.9 

0  37  28.30 

2.057 

4    3    5.4 

56.71 

15 

0  37  26.31 

2.034 

4    2  10.5 

56.67 

15  22  57.3 

0  36  47.76 

1.320 

3  41  33.7 

50.86 

16 

0  36  46.38 

1.291 

3  40  40.6 

50.76 

16  22  53.0 

0  36  25.02 

-0.575 

3  22  26.2 

44.70 

17 

0  36  24.39 

-0.542 

3  21  36.4 

44.54 

17  22  49.0 

0  36  20.16 

40.169 

3    5  49.3 

38.33 

18 

0  36  20.38 

40.206 

3    5    4.1 

38.12 

18  22  45.3 

0  36  33.08 

0.905 

2  51  47.0 

31.85 

19 

0  36  34.23 

0.945 

2  51    7.5 

31.59 

19  22  41.9 

0  37    3.52 

1.628 

2  40  21.1 

25.32 

20 

0  37    5.66 

1.670 

2  39  48.3 

25.02 

20  22  38.7 

0  37  51.09 

2.333 

2  31  31.7 

18.81 

21 

0  37  54.27 

2.377 

2  31    6.4 

18.48 

21  22  35.9 

0  38  55.33 

3.017 

2  25  17.6 

12.38 

22 

0  38  59.59 

3.062 

2  25    0.5 

12.03 

22  22  33.3 

0  40  15.71 

3.678 

2  21  36.6 

-    6.06 

23 

0  40  21.06 

3.723 

2  21  28i2 

-    5.69 

23  22  30.9 

0  41  51.66 

4.315 

2  20  25.7 

4    0.12 

24 

0  41  58.10 

4.360 

2  20  26.3 

4    0.50 

24  22  28.8 

0  43  42.61 

4.927 

2  21  41.1 

6.13 

^ 

0  43  50.13 

4.972 

2  21  50.7 

6.51 

25  22  27.0 

0  45  47.97 

5.514 

2  25  18.4 

11.95 

26 

0  45  56.56 

5.559 

2  25  37.2 

12.33 

26  22  25.4 

0  48    7.15 

6.078 

2  31  13.1 

17.58 

27 

0  48  16.78 

6.121 

2  31  41.1 

17.96 

27  22  24.0 

0  50  39.57 

6.619 

2  39  20.4 

23.00 

28 

0  50  50.20 

6.660 

2  39  57.5 

23.38 

28  22  22.8 

0  53  24.70 

7.138 

2  49  35.4 

28i22 

29 

0  53  36.29 

7.177 

2  50  21.5 

28.59 

29  22  21.8 

0  56  22.01 

7.635 

3    1  53.3 

33.23 

30 

0  56  34.53 

+7.673 

4  3    2  48.0 

4  33.59 « 30  22  21.0 

0  59  31.02 

48.113 

4  3  16    9.1 

4  38.05 
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MERCURY, 

1873. 

• 

Bate. 
1S7S. 

TOR  WASHIKGTON  MEAIT  NOON. 

FOB  MERIBIAN  TICANSIT. 

AppBxeat 

l&ght 
Ascension. 

Dlff.foi 
Ihonr. 

'     Apparent 
Deolinatioii. 

Diftfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

lUght 
Ascension. 

Diff.foi 
1  h.of 
Long. 

Apparent 
Declination. 

Dffr.for 

1  hour  of 

Long. 

May  1 

h    m     8 
0  59  44.43 

+8.149 

+  3  17  li\ii 

+36'.39 

d    h    m 
1  22  20.4 

h    m      s 
1     2  51.30 

+8*574 

+  1  32'  I^'O 

+42.67 

2 

1     3    5.56 

8.608 

3  33  29.1 

42.99 

2  22  20.0 

1     6  22.45 

9.019 

3  50  15.3 

47.08 

3 

1    6  37.51 

9.051 

3  51  34.0 

47.39 

3  22  19.8 

1  10    4.10 

9.450 

4    9  56.2 

51.30 

4 

1  10  19.91 

9.480 

4  11  22.1 

51.59 

4  22  19.7 

1  13  55.91 

9.867 

4  31  16.2 

55.34 

5 

1  14  12.43 

9.896 

4  32  48.9 

55.61 

5  22  19.8 

1  17  57.61 

10.274 

4  54  10.8 

59.19 

6 

1  18  14.80 

10.301 

4  55  40.9 

59.45 

6  22  20.0 

1  22    8.99 

10.672 

5  18  35.9 

62.87 

I 

7 

1  22  26.60 

10.697 

5  20  20.9 

63.11 

7  22  20.4 

1  26  29.84 

11.063 

5  44  27.3 

66.38 

8 

1  26  48.22 

11.086 

5  46  17.7 

66.60 

8  22  21.0 

1  30  59.99 

11.448 

6  11  40.9 

69.72 

9 

1  31  18.90 

11.470 

6  13  36.2 

69.91 

9  22  21.7 

1  35  39.34 

11.829 

6  40  12.7 

72.89 

10 

1  35  58.74 

11.849 

6  42  12.3 

73.06 

10  22  22.5 

1  40  27.80 

12.208 

7    9  58.6 

75.90 

11 

1  40  47.65 

12.*^ 

7  12    2.0 

76.05 

11  22  23.5 

1  45  25.34 

12.586 

7  40  54.8 

78.74 

12 

1  45  45.59 

12.602 

7  43    1.4 

78.87 

12  22  24.7 

1  50  31.97 

12.965 

8  12  57.2 

81.42 

13 

1  50  52.57 

12.979 

8  15    6.4 

81.52 

13  22  26.0 

1  55  47.71 

13.346 

8  46    1.9 

83.93 

14 

1  56    8.62 

13.358 

8  48  13.2 

84.01 

14  22  27.5 

2    1  12.63 

13.730 

9  20    4.9 

86.28 

15 

2    1  33.79 

13.740 

9  22  17.8 

86.34 

15  22  29.1 

2    6  46.82 

14.119 

9  55    2i2 

88.46 

16 

2    7    8.19 

14.127 

9  57  16.1 

88.49 

16  22  30.9 

2  12  30.41 

14.514 

10  30  49.6 

90.46 

17 

2  12  51.95 

14.520 

10  33    3.8 

90.46 

17  22  32.8 

2  18  23.57 

14.917 

11     7  22.7 

92!£7 

18 

2  18  45.23 

14.921 

11     9  36.6 

92.24 

18  22  34.9 

2  24  26.49 

15.S28 

11  44  37.1 

93.89 

19 

2  24  48.20 

15.329 

11  46  50.0 

93.84 

19  22  37.2 

2  30  39.37 

15.747 

12  22  27.9 

95.31 

20 

2  31     1.07 

15.746 

12  24  39.2 

95.23 

20  22  39.6 

2  37    2.43 

16.176 

13    0  50.1 

96.51 

21 

2  37  24.07 

16.172 

13    2  59.1 

96.40 

21  22  42.2 

2  43  35.93 

16.617 

13  39  383 

97.47 

22 

2  43  57.43 

16.610 

13  41  44.3 

97.33 

22  22  45.0 

2  50  20.12 

17.068 

14  18  46.5 

98.18 

23 

2  50  41.41 

17.057 

14  20  48.9 

98.01 

23  22  48.0 

2  57  15.26 

17.529 

14  58    8.6 

96.61 

24 

2  57  36.25 

17.515 

15    0    6.7 

98.42 

24  22  51.1 

3    4  21.58 

18.000 

15  37  37.7 

98.75 

25 

3    4  42.19 

17.981 

15  39  30.8 

98.53 

25  22  54.5 

3  U  39.30 

18.479 

16  17    6.5 

98.57 

26 

3  11  59.43 

18.457 

16  18  53.8 

98.32 

26  22  58.0 

3  19    8.62 

18.966 

16  56  26.7 

96.04 

27 

3  19  28.17 

18.939 

16  58    7.6 

97.76 

27  23    1.8 

3  26  49.70 

19.458 

17  35  29.6 

97.13 

28 

3  27    8.55 

19.426 

17  37    3.5 

96.83 

28  23    5.7 

3  34  42.64 

19.952 

18  14    5.9 

95.82 

29 

3  35    0.65 

19.915 

18  15  32.3 

95.50 

29  23    9.8 

3  42  47.41 

20.445 

18  52    5.5 

94.07 

30 

3  43    4.46 

20.402 

18  53  23.9 

93.73 

30  23  14.2 

3  51    3.92 

20.930 

19  29  17.5 

91.85 

31 

3  51  19.87 

20.881 

19  30  27.5 

91.49 

31  23  18.7 

3  59  31.95 

21.403 

20    5  30.4 

89.14 

June  1 

3  59  46.65 

21.348 

20    6  31.6 

88.77 

1  23  23.4 

4    8  11.14 

2l.a58 

20  40  32.2 

85.92 

2 

4    8  24.44 

21.797 

20  41  24.5 

85.55 

2  23  28.3 

4  17    0.98 

22.289 

21  14  10.6 

82.19 

3 

4  17  12.73 

22.222 

21  14  53.9 

81.82 

3  23  33.3 

4  26    0.77 

22.687 

21  46  13.0 

77.93 

4 

4  26  10.83 

22614 

21  46  47.5 

77.57 

4  23  38.5 

4  35    9.63 

23.045 

22  16  27.0 

73.15 

5 

4  35  17.87 

22.966 

22  16  53.1 

72.81 

5  23  43.8 

4  44  26.54 

23.356 

22  44  40.5 

67.88 

6 

4  44  32.83 

23572 

22  44  58.7 

67.57 

6  23  49.2 

4  53  50.30 

23.614 

23  10  42.1 

62.17 

7 

4  53  54.53 

23.526 

23  10  53.2 

61.89 

7  23  54.7 

5    3  19.55 

23.813 

23  34  21.4 

56.05 

8 

5    3  21.63 

23.722 

23  34  26.3 

55.81 

9 

5  12  52.72 

23.857 

23  55  29.2 

49.39 

9    0    0.3 

5  12  52.86 

23.950 

23  55  29.5 

49.58 

10 

5  2.1  26.27 

23.927 

24  13  54.5 

42.69 

10    0    6.0 

5  22  28.66 

24.021 

24  13  58.8 

42.83 

11 

5  32    0.71 

23.931 

24  29  36.5 

35.79 

11    0  11.7 

5  32    5.35 

24.024 

24  29  43.5 

35.87 

12 

5  41  34.47 

23.871 

24  42  31.4 

28.77 

12    0  17.3 

5  41  41.34 

23.963 

24  42  39.7 

28.8) 

13 

5  51     6.03 

23.749 

24  52  37.1 

21.71 

13    0  22.9 

5  51  15.09 

23.839 

24  52  45.4 

21.63 

14 

6    0  33.93 

23.567 

24  59  53.5 

14.67 

14    0  28.4 

6    0  45.10 

23.653 

25    0    0.4 

14.59 

15 

6    9  56.81 

23.331 

25    4  21.9 

7.72 

15    0  33.9 

6  10    9.98 

23.412 

25    4  26.2 

7.59 

16 

6  19  13.43 

23.046 

25    6    5.3 

+  0.92 

16    0  39.3 

6  19  28.49 

23.122 

25    6    5.8 

+.  0.74 

17 

6  28  22.66 

22.717 

25    5    8.0 

-  5.67 

17    0  44.5 

6  28  39.48 

22.787 

25    5    3.7 

-  5.89 

18 

6  37  23.52 

22.350 

25     1  35.2 

12.02 

18    0  49.6 

6  37  41.96 

22.414 

25    1  2oM 

12.27 

19 

6  46  15.18 

21.951 

24  55  33.1 

18.10 

19    0  54.5 

6  46  35.10 

22.009 

24  55  16.6 

18.38 

20 

6  54  56.93 

21.525 

24  47    8.7 

23.88 

20    0  59.2 

6  55  18.17 

21.577 

24  46  45.0 

24.19 

21 

7    3  28.18 

21.077 

24  36  29.2 

29.35 

21     1    3.8 

7    3  50.59 

21.122 

24  35  57.9 

29.68 

22 

7  11  48.45 

20.61  ] 

24  23  42.2 

34.50 

22    1     8.2 

7  12  11.87 

20.650 

24  23    2.9 

34.84 

23 

7  19  57.38 

20.132 

24    8  55.6 

39.32 

23    1  12.4 

7  20  21.66 

20.165; 

24    8    8.1 

39.67 

24 

7  27  54.69 

19.643 

23  52  17.2 

43.82 

24     1  16.5 

7  28  19.70  19.670 

23  51  21.3 

44.17 

25 

7  35  40.18 

19.147 

23  33  54.8 

47.99 

25    1  20.3 

7  36    5.78 

19.168 

23  32  50.5 

48.34 

26 

7  43  13.70 

18.646 

23  13  56.2 

51.84 

26    1  23.9 

7  43  39.75 

18.662 

23  12  43.6 

52.18 

27 

7  50  35.16 

18.142 

22  52  28.9 

55.38 

27    1  27.3 

7  51     1.53  18.153 

22  51    8.2 

55.71 

28 

7  57  44.50 

17.637 

22  29  40.3 

58.62 

28    1  30.5 

7  58  11.07  17.643 

22  28  UA 

58.93 

29 

8    4  41.73 

17.132 

22    5  37.6 

61.56 

29    1  33.5 

8    5    8.39  17.134 

22    4    1.6 

61.86 

30 

8  U  26.86 

16.628 

21  40  277 

64.22 

30    1  36.3 

8  11  53.51 

16.626 

21  38  44.6 

64.50 

31 

8  17  59.89 

16.125 

421  14  17.4 

-66.60  31    1  38.9 

8  18  26.44  16.119 

+21  12  27.61 

-66.87  j 
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Date. 
187S. 

FOB  WASBISGTON  URAN  NOON. 

FOE  MEBIDIAN  TRANSIT. 

Apparent 
Asoension. 

Dlff.for 
Ihoar. 

Apparent 
Deounatiott. 

Diff.for 
Ihour. 

Mean  Time 
of  Tranalt. 

Appaient 

mght 
Aecenedon. 

IMflr.fop 
1  h.of 
Long. 

Apparent 
Declioatioii. 

Diff.f(ir 

1  hoar  of 

Long. 

July  1 

h    m     8 
8  17  59.89 

16J25 

+21  14  lf.4 

-6^.60 

d    h    m 
1     1  38.9 

h    m     8 
8  18  26.44 

16*119 

+2f  12  27'6 

-66.87 

2 

8  24  20.86 

15.624 

20  47  13i2 

68.71 

2    1  41.3 

8  24  47.21 

15.614 

20  45  17.2 

68.96 

3 

8  30  29.83 

15.124 

20  19  21.6 

70.55 

3     1  43.5 

8  30  55.89 

15.110 

20  17  19.9 

70.78 

•        4 

8  36  26.82 

14.625 

19  50  48.6 

72.15 

4     1  45.5 

8  36  52.60 

14.607 

19  48  41.7 

72.35 

5 

8  42  11.85 

14.127 

19  21  40.2 

73.50 

5    1  47.3 

8  42  37.07 

14.106 

19  19  28.7 

73.68 

6 

8  47  44.94 

13.6*30 

18  52    2.3 

74.61 

6    1  48.9 

8  48    9.63 

13.606 

18  49  46.9 

74.77 

7 

8  53    6.10 

13.133 

18  22    0.6 

75.49 

7    1  50.3 

8  53  30.19 

13.106 

18  19  41.9 

75.62 

8 

8  58  15.33 

12.635 

17  51  40.7 

76.13 

8    1  51.5 

8  58  38.75 

12.606 

17  49  19.3 

76.23 

9 

9    3  12.58 

12.135 

17  21    8.2 

76.54 

9    1  52.5 

9    3  35.28 

12.104 

17  18  44.7 

76.61 

10 

9    7  67.79 

11.632 

16  50  28.4 

76.73 

10    1  53.3 

9    8  19.71 

11.599 

16  48    3.5 

76.77 

11 

9  12  30.90 

11.125 

16  19  46.8 

76.69 

11     1  53.9 

9  12  51.97 

11.089 

16  17  21.3 

76.70 

12 

9  16  51.78 

10.613 

15  49    8.9 

76.42 

12    1  54.3 

9  17  11.94 

10.574 

15  46  43.4 

76.41 

13 

9  21    0.29 

10.095 

15  18  40.2 

75.93 

13    1  54.4 

9  21  19.49 

10.054 

15  16  15.4 

75.89 

14 

9  24  56.27 

9.569 

14  48  26.1 

75.20 

14    1  54.4 

9  25  14.47 

9.526 

14  46    2.7 

75.13 

15 

9  28  39.53 

9.034 

14  18  32.3 

74iM 

15    1  54.2 

9  28  56.68 

8.989 

14  16  11.1 

74.13 

16 

9  32    9.82 

8.488 

13  49    4.5 

73.04 

16    1  53.7 

9  32  25.87 

8.441 

13  46  46.2 

72.90 

17 

9  35  26.85 

7.930 

13  20    8.5 

71J>9 

17    1  530 

9  35  41.75 

7.881 

13  17  63.8 

71.42 

18 

9  38  30.33 

7.358 

12  51  50.4 

69.88 

18    1  52.1 

9  38  44.04 

7.308 

12  49  40.0 

69.69 

19 

9  41  19.92 

6.771 

12  24  16.4 

67.91 

19    1  51.0 

9  41  32.40 

6.719 

12  22  10.9 

67.69 

20 

9  43  55.22 

6.168 

11  57  32.9 

65.67 

20    1  49.6 

9  44    6.45 

6.115 

11  55  33.0 

65.42 

21 

9  46  15.83 

5.547 

11  31  46.6 

63.15 

21     1  48.0 

9  46  25.78 

5.493 

11  29  53.0 

62.87 

22 

9  48  21.33 

4.908 

11    7    4.3 

60.33 

22    1  46.1 

9  48  29i)7 

4.853 

11     5  17.7 

60.02 

23 

9  50  11.24 

4.248 

10  43  33.5 

57.19 

23    1  44.0 

9  50  18.56 

4.193 

10  41  54.5 

56.86 

24 

9  51  45.07 

3.568 

10  21  21.7 

53.74 

24    ]  41.6 

9  51  51.08 

3.613 

10  19  50.9 

53.39 

25 

9  53    2.34 

2.868 

10    0  36.4 

49.97 

25    1  38.9 

9  53    7.04 

2.814 

9  59  14.2 

49.60 

26 

9  54    2.56 

2.148 

9  41  25.7 

45.86 

26    1  36.0 

9  54    5.97 

2.095 

9  40  12.5 

45.48 

27 

9  54  45.26 

1.408 

9  23  57.8 

41.41 

27    1  32.8 

9  54  47.41 

1.357 

9  22  54.0 

41.02 

28 

9  55    9.98 

+0.650 

9    8  20.9 

36.61 

28    1  29.2 

9  56  10.92 

+0.601 

9    7  26.7 

36.21 

29 

9  55  16.33 

-0.122 

8  54  43.4 

31.46 

29    1  25.3 

9  65  16.13 

-0.168 

8  53  58.8 

31.06 

30 

9  55    4.02 

0.906 

8  43  13.6 

25.97 

30    1  21.2 

9  55    2.77 

0.946 

8  42  38.6 

25.58 

31 

9  54  32.84 

1.693 

8  33  59.4 

20.16 

31     1  16.8 

9  54  30.65 

1.729 

8  33  33.8 

19.78 

Aug.  1 

9  63  42.75 

2.480 

8  27    8.4 

14.05 

1     1  12.0 

9  53  39.75 

2.511 

8  26  51.7 

13.69 

2 

9  52  33.87 

3.258 

8  22  47.3 

7.68 

2    1    6.9 

9  62  30.22 

3.282 

8  22  38.9 

7.35 

3 

9  51    6.54 

4.016 

8  21     1.8 

-  1.09 

3    1    1.5 

9  51     2.41 

4.032 

8  21     0.8 

•-  0.80 

4 

9  49  21 .37 

4.742 

8  21  56.4 

+  5.65 

4    0  65.8 

9  49  16.96 

4.750 

8  22    1.8 

+  5.89 

5 

9  47  19ii8 

5.424 

8  25  33.8 

12.47 

5    0  49.9 

9  47  14.77 

6.424 

8  25  44.3 

12.65 

6 

9  45    1.49 

6.048 

8  31  54.6 

19i36 

6    0  43.7 

9  44  67.09 

6.039 

8  32    8.7 

19.38 

7 

9  42  29.59 

6.597 

8  40  57.1 

25.93 

7    0  37.2 

9  42  26.50 

6.580 

8  41  13.2 

25.98 

8 

9  39  45.56 

7.066 

8  52  37.1 

32.'36 

8    0  30.5 

9  39  41.97 

7.032 

8  52  63.6 

32.34 

9 

9  36  51.74 

7.410 

9    6  47.5 

38.43 

9    0  23.7 

9  36  48.81 

7.380 

9    7    2.7 

38.34 

10 

9  33  50.85 

7.643 

9  23  17.8 

44.01 

10    0  16.8 

9  33  48.71 

7.609 

9  23  30.1 

43.85 

11 

9  30  45.94 

7.743 

9  41  54.8 

48.97 

11    0    9.8 

9  30  44.67 

7.706 

9  42    2.8 

48.76 

12 

9  27  40.33 

7.700 

10    2  22.6 

53.21 

12    0    2.8 

9  27  39.96 

7.663 

10    2  25.1 

52.96 

12  23  55.8 

9  24  38.06 

7.4r2 

10  24  18.7 

56.36 

13 

9  24  37.54 

7.507 

10  24  22.6 

56.64 

13  23  49.0 

9  21  42.55 

7.130 

10  47  23.5 

68.89 

14 

9  21  41.23 

7.160 

10  47  34.3 

59.18 

14  23  42.3 

9  18  57.03 

6.639 

11  11  17.8 

60.49 

15 

9  18  55.06 

6.662 

11  11  35.7 

60.78 

16  23  35.8 

9  16  25.03 

6.003 

11  35  39.1 

61.13 

16 

9  16  22.60 

6.018 

11  36    3.8 

61.40 

16  23  29.6 

9  14    9.97 

6.230 

12    0    4.4 

69.82 

17 

9  14    7.31 

5.234 

12    0  35.3 

61.06 

17  23  23.8 

9  12  14.99 

4.331 

12  24  11.1 

69.58 

18 

9  12  12.37 

4.324 

12  24  47.1 

59.77 

18  23  18.4 

9  10  42.95 

3.321 

12  47  37.0 

67.44 

19 

9  10  40.65 

3.302 

12  48  16.9 

57.57 

19  23  13.3 

9    9  36.36 

2.214 

13  10    1.0 

54.44 

20 

9    9  34.65 

2.184 

13  10  43.4 

54.51 

20  23    8.7 

9    8  57.31 

-1.028 

13  31    3.3 

60.64 

21 

9    8  56.45 

-0.988 

13  31  46.6 

50.64 

21  23    4.7 

9    8  47.48 

+0.218 

13  60  25.4 

4610 

22 

9    8  47.71 

+0.268 

13  51    8.0 

46.03 

22  23    1.1 

9    9    8.15 

1.509 

14    7  50.4 

40.89 

23 

9    9    9.67 

1.566 

14    8  30.6 

40.75 

23  22  58.0 

9  10    0.15 

2.827 

14  23    2.9 

35.07 

24 

9  10    3.11 

2.889 

14  23  39.1 

34.87 

24  22  65.5 

9  11  23.92 

4.155 

14  35  49.0 

28.69 

25 

9  11  28.43 

4.221 

14  36  19.7 

28.44 

25  22  53.5 

9  J3  19.51 

5.476 

14  45  56.2 

21.83 

26 

9  13  25.63 

5.543 

14  46  20.3 

21.53 

26  22  52.0 

9  15  46.67 

6.775 

14  53  13.7 

14.65 

27 

9  15  54.30 

6.841 

14  53  30.0 

14.21 

27  22  51.0 

9  18  44.43 

8.040 

14  57  32.2 

+  6.92 

28 

9  18  63.73 

8.103 

14  57  39.8 

+  6.55 

28  22  50.5 

9  22  12.10 

9.257 

14  58  43.8 

-  1.00 

29 

9  22  22.87 

9.315 

14  58  42.3 

-  1.39 

29  22  60.5 

9  26    8.28 

10.414 

14  56  42.4 

9.15 

30 

9  26  20.37 

10.465 

14  56  31.5 

9.54 

30  22  51.0 

9  30  31.38' 11.499 

14  51  23.6 

17.44 

31 

9  30  44.63 

'  11.543 

+14  51    3.2 

-17.83131  22  51.8 

9  35  19.57  12.503 

+14  42  44.9 

-25.79 
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Date. 
1973. 

FOB  WASHDTGTON  MEAIf  NOON. 

U-OR  mC-RIIITAW  TRA-NSTT. 

Apparent 

{Qght 
Ascension. 

Difffor 

IhOOT. 

Apparent 
Decunation. 

Diflf.fOT 
Ihaor. 

Mean  Time 
of  Transit 

Apparent 

Bight 
Ascension. 

Difr.  for 
1  h.of 
Long. 

Apparent 
Decunation. 

DlAfor 

1  hoar  of 

Long. 

h    m     8 

8 

o         /        // 

-26'.16 

d    h    m 

h    m      8 

8 

o    _   /        // 

+14  30  46.1 

t» 

Sept.  I 

9  35  33.79 

12.539 

+14  42  15.4 

1  22  53.0 

9  40  30.84 

13.421 

-34.10 

^   2 

9  40  45.82 

13.448 

14  30    7.9 

34.45 

2  22  54.6 

9  46    3.03 

14.246 

14  15  28.9 

42.30 

3 

9  46  18.55 

14.264 

14  14  42.6 

42.62 

3  22  56.5 

9  51  53.86 

14.973 

13  56  57.0 

50.31 

4 

9  52    9.69 

14.982 

13  56    3.6 

50.59 

4  22  58.7 

9  58    0.97 

15.602 

13  35  16.1 

58.0^ 

5 

9  58  16.90 

15.602 

13  34  16.7 

58.27 

5  23    1.1 

10    4  22.01 

16.i:)4 

13  10  34.0 

65.40 

6 

10    4  37.83 

16.126 

13    9  29.7 

65.58 

6  23    3.7 

10  10  54.68 

16.572 

12  43    0.0 

72.34 

7 

10  11  10.21 

16.557 

12  41  52.1 

72.47 

7  23    6.4 

1(»  17  36.77 

16.921 

12  12  45.0 

78.82 

8 

10  17  51.85 

16.899 

12  11  34.7 

78.90 

8  23    9.3 

10  24  26.21 

17.186 

11  40    0.7 

84.78 

9 

10  24  40.70 

17.159 

11  38  49.2 

84.81 

9  23  123 

10  31  21.09 

17.375 

11     4  59.8 

90.20 

10 

10  31  34.88 

17.344 

11    3  48.2 

90.18 

10  23  15.3 

10  38  19.69 

17.497 

10  27  55.3 

95.08 

11 

10  38  32.69 

17.463 

10  26  44.7 

95.02 

11  23  18.3 

10  45  20.49 

17.560 

9  49    0.3 

99.41 

12 

10  45  32.64 

17.524 

9  47  51.5 

99.32 

12  23  21.4 

10  52  22.17 

17.572 

9    8  27.5 

103.22 

13 

10  52  33.43 

17.535 

9    7  21.3 

103.10 

13  23  24.5 

10  59  23.62 

17.542 

8  26  29.5 

106.52 

14 

10  59  33.97  17.504 

8  25  26.6 

106.37 

14  23  27.6 

11    6  23.93 

17.478 

7  43  18.3 

109.33 

15 

11    6  33.36  17.439 

7  42  19.3 

109.16 

15  23  30.6 

11  13  22.34 

17.386 

6  59    4.8 

111.70 

16 

11  13  30.84 

17.347 

6  58  10.2 

111.51 

16  23  33.6 

11  20  1855 

17.271 

6  13  59.6 

113.65 

17 

11  20  25.83 

17.233 

6  13    9.7 

113.45 

17  23  36.5 

11  27  11.21 

17.140 

5  28  12.4 

115J22 

18 

11  27  17.90 

17.103 

5  27  27.4 

115.01 

18  23  39.4 

11  34    0.89 

16.998 

4  41  51.8 

116.44 

19 

11  34    6.71 

16.962 

4  41  11.9 

116.22 

19  23  42.2 

11  40  47.06 

16.848 

3  55    5i) 

117.34 

20 

11  40  52.04|  16.814 

3  54  31.2 

117.12 

20  23  45.0 

11  47  29.59 

16.695 

3    8     1.7 

117.96 

21 

11  47  33.76 

16.662 

3    7  32.2 

117.74 

21  23  47.7 

11  54     8.40 

16.540 

2  20  45.9 

118.32 

22 

11  54  11.79  16.508 

2  20  21.6 

118.10 

22  23  50.3 

12    0  43.49 

16.385 

1  33  24i2 

118.45 

23 

12    0  46.13,  16.355 

1  33    5.1 

1 18.24 

23  23  52.9 

12    7  14.90 

16.233 

•M)  46    1.8 

118.38 

24 

12    7  16.82  16.204 

+  0  45  47.8 

118.17 

24  23  55.4 

12  13  42.71 

16.085 

-0    1  16.6 

118.13 

25 

12  13  43.941 16.057 

1 

-  0     1  25.6 

117.92 

25  23  57.8 

12  20    7.03 

15.942 

0  48  26.7 

117.70 

26 

12  20    7.60 

15.915 

0  48  30.9 

117.50 

27 

12  26  27.92  15.779 

1  35  24.3 

116.93 

27    0    0.2 

12  26  27.99 

15.805 

1  35  24.8 

117.12 

28 

12  32  45.06  15.650 

2  22    2.5 

116.23 

28    0    2.6 

12  32  45.74 

15.675 

2  22    7.5 

116.41 

29 

12  38  59.18  15.528 

3    8  22.5 

115.41 

29    0    4.9 

12  39    0.44 

15.552 

3    8  31.9 

115.59 

30 

12  45  10.44 

15.412 

3  54  21.5 

114.49 

30    0    7.1 

12  45  12.27 

15.435 

3  54  35.1 

114.66 

Oct.   1 

12  51  19.02*  15.304 

4  39  57.2 

113.47 

1    0    9.3 

12  51  21.40 

15.326 

4  40  14.8 

113.63 

2 

12  57  25.10  15.204 

5  25    7.4 

112.36 

2    0  11.5 

12  57  28.01 

15.225 

5  25  28.9 

112.52 

3 

13    3  28.85  15.111 

6    9  50.0 

111.17 

3    0  13.6 

13    3  32.28 

15.132 

6  10  15.2 

111.32 

4 

13    9  30.46  15.025 

6  54    3.0 

109.90 

4    0  15.7 

13    9  34.40 

15.046 

6  54  31.8 

110.05 

5 

13  15  30.10  14.946 

7  37  44.8 

108.57 

5    0  17.8 

13  15  34.53 

14.%7 

7  38  17.0 

108.71 

6 

13  21  27.94 

14.874 

8  20  53.8 

107.17 

6    0  19.8 

13  21  32.85 

14.894 

8  21  29.2 

107.30 

-  7 

13  27  24.13, 14.809 

9    3  28.5 

105.71 

7    0  21.8 

13  27  29.51 

14.828 

9    4    6.9 

105.83 

8 

13  33  18.83 

14.750 

9  45  27.4 

104.19 

8    0  23.8 

13  33  24.67 

14.769 

9  46    8.7 

104.31 

9 

13  39  12.19;  14.697 

10  26  49.2 

102.62 

9    0  25.7 

13  39  18.49 

14.716 

10  27  33.2 

102.73 

10 

13  45    4.36 

14.651 

11     7  32.7 

101.00 

10    0  27.6 

13  45  11.12 

14.669 

11     8  19.2 

101.10 

11 

13  50  55.48  14.610 

11  47  36.6 

99.32 

11    0  29.5 

13  51    2.68 

14.627 

11  48  25.5 

99.42 

12 

13  56  45.65  14.572 

12  26  59.6 

97.59 

12    0  31.4 

13  56  53.29 

14.590 

12  27  50.7 

97.68 

13 

14     2  34.98  14.539 

13    5  40.4 

95.81 

13    0  33.3 

14    2  43.06 

14.558 

13    6  33.6 

95.89 

14 

14     8  23.571 14.510 

13  43  37.9 

93.98 

14    0  35.2 

14    8  32.09 

14.529 

13  44  33.0 

94.06 

15 

14  14  11.52  14.485 

14  20  50.9 

92.10 

15    0  37.1 

14  14  20.46  14.503 

14  21  47.8 

92.17 

16 

14  19  58.89 

14.462 

14  57  18.1 

90.17 

16    0  38.9 

14  20    8.25 

14.480 

14  58  16.6 

90i» 

17 

14  25  45.73  14.441 

15  32  58.3 

88.18 

17    0  40.7 

14  25  55.53 

14.459 

15  33  58.2 

88  24 

18 

14  31  32.10!  14.422 

16    7  50.2 

86.14 

18    0  42.6 

14  31  42.33 

14.440 

16    8  51.3 

86.19 

19 

14  37  18.01  14.403 

16  41  52.5 

84.05 

19    0  44.4 

14  37  28.67 

14.421 

16  42  54.7 

84.09 

20 

14  43    3.46  14.384 

17  15    3.9 

81.90 

20    0  46.2 

14  43  14.54 

14.401 

17  16    7.0 

8h93 

21 

14  48  48.44  14.364 

17  47  23.1 

79.69 

21    0  48.0 

14  48  59.93 

14.381 

17  48  26^ 

79.71 

22 

14  54  32.92'  14.342 

18  18  48.5 

77.42 

22    0  49.8 

14  54  44.82 

14.359 

18  19  52.7 

77.43 

23 

15    0  16.82  14.316 

18  49  18.8 

75.09 

23    0  51.6 

15    0  29.13 

14.333 

18  50  23.3 

75.10 

24 

15    6    0.06  14.286 

19  18  52.4 

72.70 

24    0  53.4 

15    6  12.77 

14.302 

19  19  57.0 

72.70 

25 

15  11  42.51  14.250 

19  47  27.8 

70.24 

25    0  55.2 

15  11  55.61 

14.266 

19  48  32.3 

70iJ3 

26 

15  17  24.02!  14.207 

20  15    3.4 

67.71 

26    0  57.0 

15  17  37.50 

14.223 

20  16    7.6 

67.69 

27 

15  23    4.40'  14.156 

20  41  37.5 

65.12 

27    0  58.7 

15  23  18.24,  14.171 

20  42  41.1 

65.09 

28 

15  28  43.43  14.094 

21    7    8.5 

62.45 

28    1    0.4 

15  28  57.60  14.108 

21    8  lli2 

62.41 

29 

15  34  20.81  14.019 

21  31  34.5 

59.70 

29    1    2.l|  15  34  35.30  14.032 

21  32  36.1 

59.65 

30 

15  39  56.22  13.929 

21  54  53.6 

56.88 

30     1    3.7, 15  40  11.00  13.941 

21  55  53.8 

56.82 

31 

15  45  29.27  13.822 

22  17    3.9 

53.97 

31     1     5.3  15  45  44.31  13.832 

22  18    2.5 

53.90 

32 

15  50  59.52  13.695 

-22  38    3.5 

-50.98132    1    6.9  15  5114.78  13.703 

-22  39    0.2 

-50ii9 
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MERCURY,  1873. 


351 


Date. 
187S. 

FOB  washing:] 

rON  WRAX  NOON. 

1 

FO"R  "fcTR-RTnTA-N-  T 

RANRTT. 

Apporont 

iDsht 
Ascension. 

Diff.for 
Ihoor. 

Anparent 
Deoljnation. 

Difilfor 
Ibour. 

Mean  Time 
of  Transit 

Apparent 

Sight 
Ascension. 

Diff.for 
1  b.  of 
Long. 

Apparent 
Decimation. 

Diff.for 

1  hour  of 

Long. 

h    m     s 

B 

0         I        II 

// 

d    h    m 

h    m     s 

s 

O         1        II 

14 

Nov.  1 

15  50  59.52 

13.695 

-22  38    3.5 

^50.98 

1     1     6.9 

15  51  14.78 

13.703 

-22  39    0.2 

-50.89 

2 

15  56  26.44 

13.544 

22  57  50.2 

47.90 

2     1     8.4 

15  56  41.87 

13.550 

22  58  44.7 

47.80 

3 

16    1  49.43 

13.367 

23  16  22.0 

44.73 

3     I     9.8 

16    2    4.97 

13.370 

23  17  14.0 

44.62 

4 

16    7    7.79 

13.158 

23  33  36.7 

41.47 

4     1  11.2 

16    7  23.38  13.159 

23  34  25.8 

41.34 

5 

16  12  20.72 

12.913 

23  49  31.9 

38.11 

5     1  12.4 

16  12  36.30  12.911 

23  50  17.8 

37.97 

6 

16  17  27.31 

12.628 

24    4    5.2 

34.65 

6     1  13.6 

16  17  42.79  12.622 

24     4  47.6 

34.50 

7 

16  22  26.52 

12.297 

24  17  14.2 

31.08 

7     1  14.6 

16  28  41.80  12.287 

24  17  52.8 

30.91 

8 

16  27  17.16 

11.913 

24  28  56.2 

27.40 

8    1  15.5 

16  27  32.14 

11.898 

24  29  30.6 

27.22 

9 

16  31  57.88 

11.169 

24  39    8.2 

23.59 

9    I  16.3 

16  32  12.44 

11.440 

24  39  38.1 

23.40 

10 

16  36  27.15 

10.958 

24  47  47.4 

19.66 

10    1  16.8 

16  36  41.16  10.932 

24  48  12.6 

19.46 

11 

16  40  43.26 

10.371 

24  54  51.1 

•  15.61 

11     1  17.1 

16  40  56.56 

10.339 

24  55  11.1 

15.39 

12 

16  44  44.26 

9.698 

25    0  15.7 

11.41 

12     1  17.2 

16  44  56.70 

9.659 

25    0  30.2 

11.18 

13 

16  48  27.98 

8.929 

25    3  57.5 

7.05 

13     1  17.0 

16  48  39.40 

8.883 

25    4    6.3 

6.81 

14 

16  51  52.01 

8.055 

25    5  52.7 

-  2.52 

14     1  16.4 

16  52    2.23 

8.001 

25    5  55.7 

-  2.27 

15 

16  54  53.69 

7.065 

25    5  57.1 

+  2.19 

15     1  15.4 

16  55    2.54 

7.004 

25    5  54.1 

+  2.44 

16 

16  57  30.14 

5.951 

25    4    6.1 

7.10 

16    1  14.0 

16  57  37.45 

5.884 

25    3  57.1 

7.35 

17 

16  59  38.27 

4.704 

25    0  14.5 

12.24 

17    1  12.2 

16  59  43.89 

4.632 

24  59  59.5 

12.48 

18 

17    1  14.82 

3.319 

24  54  \Q.^ 

17.63 

18     1     9.9 

17     1  18.65 

3.243 

24  53  55.8 

17.86 

19 

17    2  16.46 

1.795 

24  46    6.1 

23.29 

19    1     7.0 

17    2  18.44 

1.717 

24  45  39.9 

23.50 

20 

17    2  39.92 

+0.139 

24  35  36.4 

29iJ3 

20     1     3.4 

17    2  40.04 

+0.063 

24  35    5.4 

29.41 

21 

17    2  22.18 

-1.635 

24  22  40.9 

35.44 

21     0  59.1 

17    2  20.54 

-1.705 

24  22    5.9 

35.58 

22 

17    1  20.72 

3.500 

24    7  13.2 

41.91 

22    0  54.1 

17     1  17.54 

3.558 

24    6  35.3 

41.99 

23 

16  59  33.82 

5.4]  4 

23  49    8.0 

48.55 

23    0  48.4 

16  59  29.44 

5.455 

23  48  28.8 

48.57 

24 

16  57    0.95 

7.320 

23  28  22.4 

55.25 

24    0  41.9 

16  56  55.82 

7.339 

23  27  43.8 

55.18 

25 

16  53  43.13 

9.145 

23    4  57.6 

61.78 

25    0  34.7 

16  53  37.83 

9.139 

23    4  21.9 

61.61 

26 

16  49  43.31 

10.804 

22  39    0.8 

67.86 

26    0  26.8 

16  49  38.48 

10.771 

22  38  30.5 

67.58 

27 

16  45    6.59 

12.205 

22  10  47.2 

73.11 

27    0  18.3 

16  45    2.87 

12.146 

22  10  24.9 

72.72 

28 

16  40    0.24 

13.258 

21  40  41.7 

77.10 

28    0    9.3 

16  39  58.19 

13.179 

21  40  29.8 

76.63 

29 

16  34  33.52 

13.891 

21    9  19.7 

79.40 

29    0    0.0 

16  34  33.53 

13.800 

21     9  19.8 

78.88 

29  23  50.5 

16  28  59.37 

13.965 

20  37  39.2 

79.13 

30 

16  28  57.14 

14.a58 

20  37  26.5 

79.65 

30  23  41.0 

16  23  26.87 

13.663 

20    6  19.0 

77.17 

Doc.  1 

16  23  22.52 

13.746 

20    5  54.3 

77.63 

1  23  31.8 

16  18    7.03 

12.918 

19  36  12.9 

72.95 

2 

16  18    0.91 

12.981 

19  35  38.3 

73.30 

2  23  22.9 

16  13    9.87 

11.784 

19    8  13.9 

6663 

3 

16  13    2.54 

11.821 

19    7  32.5 

66.84 

3  23  14.5 

16    8  43.85 

10.338 

18  43    8.5 

58.55 

4 

16    8  35.99 

10.346 

18  42  24.0 

58.60 

4  23    6.8 

16    4  55.42 

8.667 

18  21  33.5 

49.18 

5 

16    4  47.73 

8.646 

18  20  49.8 

49.07 

5  22  59.8 

16    1  48.93 

6.858 

18    3  54.1 

39.01 

6 

16    1  42.05 

6iil2 

18    3  15.0 

38.75 

6  22  53.5 

15  59  26.67 

4.993 

17  50  23.8 

28.51 

7 

15  59  21.16 

4.926 

17  49  52.4 

28.14 

7  22  47.9 

15  57  49.21 

3.135 

17  41     4.6 

18.13 

8 

15  57  45.50 

3.053 

17  40  43.2 

17.68 

8  22  43.1 

15  56  55.75 

-1.333 

17  35  49.8 

+  8.20 

9 

15  56  54.12 

-1.243 

17  35  39.8 

+  7.71 

9  22  39.0 

15  56  44.46 

+0.375 

17  34  25.2 

-  1.02 

10 

15  56  45.05 

+0.469 

17  34  27.1 

-  1.52 

10  22  35.5 

15  57  12.82 

1.968 

17  36  32.1 

9.39 

11 

15  57  15.67 

2.062 

17  36  45.8 

9.87 

11  22  32.7 

15  58  17.91 

3.435 

17  41  48.5 

16.81 

12 

15  58  22.99 

3.526 

17  42  13.4 

17.26 

12  22  30.4 

15  59  56.68 

4.774 

17  49  51.4 

23.27 

13 

16    0    3.89 

4.860 

17  50  26.5 

23.67 

13  22  23.6 

16    2    6.05 

5.986 

18    0  18.0 

28.77 

14 

16    2  15.24 

6.065 

18    1     2.1 

29.12 

14  22  27.3 

16    4  43.06 

7.078 

18  12  45.6 

33.37 

15 

16    4  54.06 

7.150 

18  13  37.4 

33.66 

15  22  26.4 

16    7  44.93 

8.060 

18  26  53.2 

37.13 

16 

16    7  57.56 

8.124 

18  27  51.3 

37.36 

16  22  25.8 

16  11     9.11 

8.939 

18  42  21.4 

40.10 

17 

16  11  23.18 

8.995 

18  43  24.4 

40.28 

17  22  25.6 

16  14  53.26 

9.725 

18  58  52.4 

42.37 

18 

16  15    8.59 

9.774 

18  59  59.1 

42.50 

18  22  25.7 

16  18  55.27 

10.430 

19  16  10.3 

44.02 

19 

16  19  11.69 

10.472 

19  17  19.5 

44.10 

19  22  26.1 

16  23  13.30 

11.062 

19  34     0.6 

45.09 

20 

16  23  30.64 

11.097 

19  35  11.2 

45.13 

20  22  26.7 

16  27  45.70 

11.628 

19  52  10.6 

45.66 

21 

16  28    3.80 

11.657 

19  53  21.6 

45.66 

21  22  27.5 

16  32  30.99 

12.137 

20  10  29.0 

45.79 

22 

16  32  49.71 

12.160 

20  11  39.6 

45.76 

22  22  28.5 

16  37  27.88 

12.596 

20  28  45.7 

45.53 

23 

16  37  47.09 

12.614 

20  29  55.1 

45.47 

23  22  29.7 

16  42  35.24 

13.010 

20  46  51.8 

44.93 

24 

16  42  54.82 

13.023 

20  47  59.4 

44.84 

24  22  31.0 

16  47  52.05 

13.385 

21     4  39.6 

44.01 

25 

16*48  11.90 

13.394 

21     5  44.8 

43.90 

25  22  32.5 

16  53  17.46 

13.727 

21  22    2.0 

42.82 

26 

16  53  37.48 

13.732 

21  23    4.4 

42.69 

26  22  34.1 

16  58  50.71  14.039 

21  38  52.9 

41.31) 

27 

16  59  10.80 

14.040 

21  39  52.1 

41.25 

27  22  35.8 

17    4  31.10  14.323 

21  55    6.9 

39.75 

23 

17    4  51.18 

14.321 

21  56    2.6 

39.60 

28  22  37.6 

17  10  18.02;  14.584 

22  10  39.3 

37.92 

2!) 

17  10  38.02 

14.579 

22  11  31.2 

37.76 

29  22  39.6 

17  16  10.95  14.824 

22  25  25.5 

35.91 

30 

17  16  30.80 

14.816 

22  26  13.5 

35.75 

30  22  41.6;  17  22    9.42  15.046 

22  39  21  6 

33.75 

31 1 17  22  29.06i  15.036 

-22  40    5.6 

-33.58131  22  43.7!  17  28  13,02  15.251 

-22  52  24.3 

-31.45 
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VENUS,  1873. 


Date. 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MEBLUIAN  TBANSTT. 

Apparent 

Kiffht 
Ascension. 

DifT.  for 
1  hour. 

Apparent 
Declination. 

Difltfor 
Ihoor. 

Mean  Time 
of  Transit. 

Apparent 

Kight 
Ascension. 

Diff.for 
1  b.of 
Long. 

Apparent 
Docbnation. 

Difllfer 

1 boor of 

Long. 

h    m      s 

8 

O          1         II 

// 

d 

h    m 

h    m     8 

8 

o     J      n 

// 

Jan.  1 

21  41     1.01 

11.609 

-15  45  30.3 

+62.79 

1 

2  55.4 

21  41  34.94, 11.607 

-15  42  265 

462.94 

2 

21  45  38.86 

11.544 

15  20  11.4 

63.76 

2 

2  56.1 

21  46  12.73 

11.542 

15  17    4.0 

63.91 

3 

21  50  15.14 

11.479 

14  54  29.8 

64.70 

3 

2  56.8 

21  50  48.95 

11.476 

14  51  19.0 

64.84 

4 

21  54  49.86 

11.414 

14  28  26.2 

65.60 

4 

2  57.4 

21  55  23.60 

11.411 

14  25  12.1 

65.73 

5 

21  59  23.04 

11.350 

14    2    1.5 

66.46 

5 

2  58.0 

21  59  56.70 

11.347 

13  58  44.1 

66.59 

6 

22    3  54.68 

11.287 

13  35  16.4 

67.29 

6 

2  58.6 

22    4  28.26 

11.284 

13  31  55.9 

67.41 

7 

22    8  24.80 

11.224 

13    8  11.8 

68.09 

7 

2  59.2 

22    8  58.31 

11.220 

13    4  48.3 

68.21 

8 

22  12  53.42 

11.161 

12  40  48.5 

68.85 

8 

2  59.7 

22  13  26.84 

11.157 

12  37  22.1 

68.97 

9 

22  17  20.54 

11.099 

12  13    7.3 

69.58 

9 

3    0.2 

22  17  53.87 

11.095 

12    9  38.2 

69.69 

10 

22  21  46.20 

11.039 

11  45    9.0 

70.28 

10 

3    0.7 

22  22  19.43 

11.035 

11  41  37.3 

70.38 

11 

22  26  10.41 

10.979 

11   16  54.4 

70.94 

11 

3    1.1 

22  26  43.53 

10.975 

11  13  20.2 

71.04 

12 

22  30  33.18 

10.918 

10  48  24.2 

71.57 

12 

3    1.5 

22  31    6.21 

10.915 

10  44  47.6 

71.66 

13 

22  34  54.55 

10.860 

10  19  39.4 

72.16 

13 

3    2.0 

22  35  27.48 

10.856 

10  16    0.5 

72.26 

14 

22  39  14.51 

10.81)2 

9  50  40.7 

72.73 

14 

3    2.4 

22  39  47.33 

10.798 

9  46  59.6 

r2.82 

15 

22  43  33.08 

10.746 

9  21  28.9 

73.25 

15 

3    2.7 

22  44    5.79 

10.741 

9  17  45.7 

73,34 

16 

22  47  50.32 

10.690 

8  52    4.6 

73.75 

16 

3    3.0 

22  48  22.92 

10.685 

8  48  19.4 

73iJ3 

17 

22  52    6.24 

10.637 

8  22  28.9 

74.22 

17 

3    3.4 

22  52  38.74 

10.632 

8  18  41i) 

74.29 

18 

22  56  2;).88 

10.584 

7  52  42.3 

74.67 

18 

3    3.7 

22  57  53.27 

10.579 

7  48  53.7 

74.74 

19 

23    0  34.26 

10.531 

7  22  45.1 

75.08 

19 

3    4.0 

23    1    6.54 

10.526 

7  18  54.9 

75.14 

20 

23    4  46.40 

10.480 

6  52  38.3 

75.46 

20 

3    4.2 

23    5  18.57 

10.475 

6  48  46.6 

75.52 

21 

23    8  57.32 

10.430 

6  22  23.0 

75.81 

21 

3    4.4 

23    9  29.38 

10.425 

6  18  ^.9 

75.86 

22 

23  13    7.05 

10.381 

5  51  59.7 

76.12 

26 

3    4.7 

23  13  39.00 

10.376 

5  48    5.3 

76.17 

23 

23  17  15.60 

10.332 

5  21  29.2 

76.41 

23 

3    4.9 

23  17  47.44 

10.327 

5  17  33.7 

76.45 

24 

23  21  23.02 

10.285 

4  50  52.2 

76.67 

24 

3    5.1 

23  21  54.73 

10.280 

5  46  55.7 

76.71 

25 

23  25  29.30 

10.239 

4  20    9.4 

76.89 

25 

3    5.2 

23  26    0.89 

10.234 

4  16  12.0 

76.92 

26 

23  29  34.48 

10.193 

3  49  21.6 

77.09 

26 

3    5.4 

23  30    5.96 

10.188 

3  45  23.5 

77.12 

27 

23  33  38.58 

10.148 

3  18  29.4 

77.25 

27 

3    5.5 

23  34    9.94 

10.143 

3  14  30.6 

77.27 

28 

23  37  41.60 

10.104 

2  47  33.6 

77.39 

28 

3    5.6 

23  38  12.84 

10.099 

2  43  34.3 

77.40 

29 

23  41  43.56 

10.060 

2  16  35.0 

77.49 

29 

3    5.7 

23  42  14.68 

10.055 

2  12  35.2 

77.50 

30 

23  45  44.48 

10.017 

1  45  34.2 

77.57 

30 

3    5.8 

23  46  15.47 

10.012 

1  41  34.1 

77.57 

31 

23  49  44.38 

9.975 

1  14  32.0 

77.61 

31 

3    5.8 

23  50  XhSSo 

9.970 

1  10  31.7 

77.61 

Feb.  1 

23  53  43.26 

9.933 

0  43  29.1 

77.62 

1 

3    5.8 

23  54  14.01 

9.928 

0  39  28.7 

77.62' 

2 

23  57  41.13 

9.891 

-  0  12  26.3 

77.60 

2 

3    5.9 

23  58  11.75 

9.886 

-  0    8  26.0 

77.60, 

3 

0    1  38.00 

9.850 

+  0  18  35.6 

77.55 

3 

3    5.9 

0    2    8.50 

9.845 

+  0  22  35.8 

77.54 

4 

0    5  33.87 

9.809 

0  49  36.0 

77.47 

4 

3    5.8 

0    6    4.24 

t).804 

0  53  35.9 

77.45 

5 

0    9  28.76 

9.768 

1  20  34.1 

77.37 

5 

3    5.8 

0    9  59.00 

9.762 

1  24  33.6 

77.35 

6 

0  13  22.69 

9.727 

1  51  29.3 

77.23 

6 

3    5.8 

0  14  52.79 

9.721 

1  55  28.4 

nax 

7 

0  17  15.65 

9.687 

2  22  20.7 

77.05 

7 

3    5.7 

0  17  45.62 

9.681 

2  26  19.2 

77.03 

8 

0  21    7.64 

9.647 

2  53    7.7 

76.85 

8 

3    5.6 

0  21  37.48 

9.641 

2  57    5.5 

76.82 

9 

0  24  58.67 

9.606 

3  23  49.5 

76.63 

9 

3    5.5 

0  25  28.37 

9.600 

3  27  46.5 

76.59 

10 

0  28  48.73 

9.566 

3  54  25.6 

76.37 

10 

3    5.4 

0  29  18.28 

9.560 

3  58  21.6 

76.33 

11 

0  32  37.83 

9.526 

4  24  55.2 

76.08 

11 

3    5.3 

0  33    7.24 

9.520 

4  28  50.S 

76.03 

12 

0  36  25.97 

9.486 

4  55  17.4 

75.76 

12 

3    5.2 

0  36  55.23 

9.479 

4  59  11.2 

75.72 

13 

0  40  13.14 

9.445 

5  25  31.7 

75.42 

13 

3    5.0 

0  40  42.25 

9.448 

5  29  24.3 

75.36 

14 

0  43  59.36 

9.405 

5  55  37.7 

75.06 

14 

3    4.8 

0  44  28.32 

9.438 

5  59  28.9 

75.00 

15 

0  47  44.62 

9.364 

6  25  34.6 

74.67 

15 

3    4.6 

0  48  13.42 

9.357 

6  29  24.4 

74.60 

16 

0  51  28.91 

9.324 

6  55  21.7 

74.25 

16 

3    44 

0  51  57.55 

9.317 

6  59    9.9 

74.18 

17 

0  55  12.22 

9.283 

7  24  58.5 

73.81 

17 

3    4.2 

0  55  40.70 

9.276 

7  28  45.1 

73,74 

18 

0  58  54.54 

9.242 

7  54  24.3 

73.33 

18 

3    4.0 

0  59  22.86 

9.235 

7  58    9.1 

73iJ5 

19 

1    2  35.85 

9.200 

8  23  38.4 

72.83 

19 

3    3.7 

1     3    4.01 

9.193 

8  27  21.:^ 

72.76 

20 

1    6  16.15 

9.158 

8  52  40.2 

72.31 

20 

3    3.5 

1    6  44.14 

9.150 

8  56  21.1 

72iJ3 

21 

1    9  55.40 

9.114 

9  21  29.2 

71.76 

21 

3    3.2 

1  10  23.22 

9.106 

9  25    8.1 

71.67 

22 

1  13  33.59 

9.069 

9  50    4.8 

71.19 

22 

3    2.9 

1  14     1.22 

9.061 

9  53  41.7 

71.10 

23 

1  17  10.68 

9.022 

10  18  26.2 

70.59 

23 

3    2.5 

1  17  38.12 

9.014 

10  22    0.8 

70.49 

24 

1  20  46.65 

8.974 

10  46  32.8 

69.96 

24 

3    2.2 

1  21  13.89 

8.965 

10  50    5.1 

69.86 

25 

1  24  21.45 

8.925 

11  14  24.1 

69.31 

25 

3    1.8 

]  24  48.48 

8.916 

11  17  54.0 

69.21 

26 

1  27  55.05 

8.874 

11  41  59.4 

68.63 

26 

3    1.5 

1  28  21.86 

8.865 

11  45  26.8 

68.52 

27 

1  31  27  39 

8.820 

12    9  18.1 

67.92 

27 

3    1.1 

1  32  53.99 

8.811 

12  12  42.9 

67.81 

28 

1  34  58.42 

8.765 

12  36  19.5 

67.19 

28 

3    0.6 

1  35  24.79 

8.755 

12  39  41.6 

67.08 

29 

1  38  28.09 

8.707 

13    3    2.9 

66.43 

29 

3    0.2 

1  38  54.22 

8.696 

13    6  22.1 

66.31 

30 

1  41  56.33 

8.646 

13  29  27.6 

65.64 

30 

2  59.7 

1  42  22.21 

8.635 

13  32  44.0 

,    65.51 

31 

1  45  23.07 

48.583 

4l3  55  33.1 

+64.821 31 

2  59.2 

1  45  48.68 

+8.571 

+13  58  46.4 

t  +64.69| 
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Bate. 
187S. 

FOB  WASHINGTON  MEAN  NOON. 

Mo 
of 

FOB  MEBIDIAN  TBANSIT. 

Apparent 
Bight 

Ascension. 

1 

Diff.  foi 
1  hour. 

Apparent 
Declination. 

Diff.  for 
1  houi'. 

nn  Time 
LYanidt. 

Apparent 

Bight 
AHcenftion. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

O          t         It 

Diff.  for 

1  hour of 

Long. 

h    ni      s 

s 

+1,?    3    2.9 

n 

(I 

h    ni 

li    ni      8 

8 

II 

Mar.  1 

1  38  28.09 

+8.707 

+66.43 

1 

3     0.2 

1  38  54.22 

+8.6i:6 

+13    6  22.1 

•166.31 

2 

1  41  56.33 

8.646 

13  29  27.6 

65.64 

2 

2  59.7 

1  42  22.21 

8.6:55 

13  32  44.0 

65.51 

3 

1  45  23.07 

8.583 

13  55  33.1 

64.82 

3 

2  59.Sa 

1  45  48.68 

8.571 

13  58  46.4 

64.69 

4 

]  48  48.23 

8.515 

14  21  18.8 

63.98 

4 

2  58.6 

1  49  13.56 

8.503 

14  24  29.0 

63.85 

5 

1  52  11.74 

8.445 

14  46  43.8 

63.10 

5 

2  58.0 

1  52  36.79 

8.433 

14  49  50.8 

62.97 

6 

1  55  33.53 

8.371 

15  11  47.5 

62.20 

6 

2  57u> 

1  55  58.29 

8.358 

15  14  51.3 

62.06 

7 

1  58  53.49 

8.292 

15  36  29.4 

61.28 

7 

2  56.9 

1  59  17.93 

8.278 

15  39  29.8 

61.14 

8 

2    2  11.52 

8.210 

16    0  48.8 

60.33 

8 

2  56.2 

2    2  35.62 

8.196 

16    3  45.8 

60.18 

9 

2    5  27.53 

8.124 

16  24  44.9 

59.34 

9 

2  55.5 

2    5  51.28 

8.109 

16  27  38.3 

59.19 

10 

2    8  41.41 

8.032 

16  48  17.0 

58.34 

10 

2  54.8 

2    9    4.80 

8.016 

16  51     6.8 

58.19 

11 

2  11  53.05 

7.936 

17  11  24.8 

57.31 

11 

2  54.1 

2  12  16.06 

7.919 

17  14  10.9 

57.15 

V2 

2  15    2.33 

7.836 

17  34    7.6 

56.25 

12 

2  53.3 

2  15  24.94 

7.818 

17  36  49.9 

56.09 

13 

2  18    9.13 

7.731 

17  56  24.8 

55.17 

13 

2  52.5 

2  18  31.34 

7.713 

17  59    3.2 

55.00 

14 

2  21  13.33 

7.619 

18  18  15.5 

54.06 

14 

2  51.6 

2  21  35.1 1 

7.600 

18  20  49.9 

53.89 

15 

2  24  14.81 

7.502 

18  39  39.3 

52.92 

15 

2  50.7 

2  24  36.13 

7.483 

18  42    9.6 

52.75 

16 

2  27  13.42 

7.381 

19    0  35.5 

51.76 

16 

2  49.7 

2  27  34.28 

7.361 

19    3    1.7 

51.58 

17 

2  30    9.02 

7.251 

19  21     3.6 

50.57 

17 

2  48.7 

2  30  29.39 

7sm 

19  23  25.6 

50.40 

18 

2  33    1.45 

7.116 

19  41    2.9 

49.37 

18 

2  47.6 

2  33  21.31 

7.094 

19  43  20.6 

49.19 

19 

2  35  50.55 

6.974 

20    0  32.9 

48.13 

19 

2  46.5 

2  36    9.87 

6.951 

20    2  46.2 

47.94 

20 

2  38  36.15 

6.825 

20  19  32.8 

46.86 

20 

2  45.2 

2  38  54.92 

6.801 

20  21  41.7 

46.67 

21 

2  41  18.07 

6.668 

20  38    2.1 

45.56 

21 

2  44.C 

2  41  36.28 

6.643 

20  40    6.4 

45.37 

22 

2  43  56J3 

6.503 

20  55  59.9 

44.24 

22 

2  42.7 

2  44  13.75 

6.478 

20  57  59.7 

44.06 

23 

2  46  30.14 

6.330 

21  13  25.7 

42.JK) 

23 

2  41.3 

2  46  47.15 

6.304 

21  15  20.8 

42.70 

24 

2  48  59.88 

6.148 

21  30  18.7 

41.52 

24 

2  39.b 

2  49  16.26 

6.121 

21  32    9.1 

41.32 

25 

2  51  25.14 

5.957 

21  46  38.3 

40.10 

25 

2  38.3 

2  51  40.85 

5.929 

21  48  23.8 

39.90 

26 

2  53  45.70 

5.755 

22    2  23.4 

38.65 

26 

2  36.7 

2  54    0.72 

5.726 

22    4    4.1 

38.45 

27 

2  56    1 .34 

5.543 

22  17  33.3 

37.17 

27 

2  35.0 

2  56  15.66 

5.515 

22  19    9.0 

36.96 

28 

2  58  11.80 

5,322 

22  32    7.1 

35.64 

28 

2  33.3 

2  58  25.39 

5.292 

22  33  37.9 

35.43 

29 

3    0  16.81 

5.091 

22  46    3.8 

34.07 

29 

2  31.4 

3    0  29.65 

5.059 

22  47  29.5 

33.86 

30 

3    2  16.11 

4.849 

22  59  22.3 

32.46 

30 

2  29.5 

3    2  28.16 

4.815 

23    0  42.9 

32.25 

31 

3    4    9.44 

4.593 

23  12    1.6 

30.80 

31 

2  27.4 

3    4  20.69 

4.559 

23  13  17.0 

30.59 , 

Apr.  1 

3    5  56.50 

4.327 

23  24    0.5 

29.10 

1 

2  25.2 

3    6    6.94 

4.292 

23  25  10.7 

28.88 

^     2 

3    7  37.03 

4.048 

23  35  17.9 

27.34 

2 

2  23.0 

3    7  46.64 

4.013 

2;)  36  22.8 

27.12 

3 

3    9  10.72 

3.758 

23  45  52.4 

25.52 

3 

2  20.6 

3    9  19.49 

3.723 

23  46  52.0 

25.30 

4 

3  10  37.30 

3.455 

23  55  42.6 

23.65 

4 

2  18.1 

3  10  45.22 

3.420 

23  56  36.H 

23.43 

5 

3  11  56.48 

3.141 

24    4  47.0 

21.71 

5 

2  15.5 

3  12    3.54 

3.105 

24    5  35.8 

21.48 

6 

3  13    7.96 

2.814 

24  13    4.1 

19.70 

6 

2  12.7 

3  13  14.15 

2.778 

24  13  47.5 

19.47 

7 

3  14  11.44 

2.475 

24  20  32.3 

17.6:i 

7 

2    9.8 

3  14  16.76 

2.439 

24  21  10.2 

17.41 

8 

3  15    6.66 

2.125 

24  27    9.8 

15.48 

8 

2    6.8 

3  15  11.12 

2.089 

24  27  42.3 

15.26 

9 

3  15  53.-34 

1.764 

24  32  54.9 

13.26 

9 

2    3.6 

3  15  56.94 

1 .729 

24  33  22.1 

13.04 

10 

3  16  31.26 

1.394 

24  37  45.8 

10.96 

10 

2    0.3 

3  16  34.02 

1.360 

24  38    7.6 

10.74 

11 

3  17    0.20 

1.016 

24  41  40.6 

8.58 

11 

1  56.8 

3  17    2.15 

0.983 

24  41  57.1 

8.37 

12 

3  17  19.95 

0.630 

24  44  37.3 

6.12 

12 

1  53i2 

3  17  21.12 

0.59« 

24  44  48.6 

5.91 

13 

3  17  30.35 

+0.237 

24  46  33.9 

3.58 

13 

1  49.4 

3  17  30.75 

+0.207 

24  46  40.2 

3.38 

14 

3  17  31.19 

-0.163 

24  47  29.5 

+  0.96 

14 

1  45.5 

3  17  30.88 

-0.191 

24  47  30.0 

+  0.76 

15 

3  17  22.37 

0.569 

24  47  19.1 

-  1.75 

15 

1  41.4 

3  17  21.39 

0.595 

24  47  16.0 

-  1.93 

16 

3  17    3.84 

0.975 

24  46    3.5 

4.56 

16 

1  37.1 

3  17    2.24 

0.998 

24  45  56.0 

4.73 

17 

3  16  35.57 

1.380 

24  43  39.6 

7.46 

17 

1  32.7 

3  16  33.42 

1.400 

24  43  28.0 

7.62 

18 

3  15  57.57 

1.784[   24  40    5.7 

10.43 

18 

1  28.1 

3  15  54.94 

1.801 

24  39  50.3 

10.57 

19 

3  15    9.94 

2.183    24  35  20.0 

13.46 

19 

1  23.4 

3  15    6.90 

2.197 

24  35    1.2 

13.58 

20 

3  14  12.82 

2.575 

24  29  20.8 

16.54 

20 

1  18.5 

3  14    9.44 

2.586 

24  28  59.1 

16.64 

21 

3  13    6.38 

2.959 

24  22    7.0 

19.67 

21 

1  13.5 

3  13    2.74 

2.966 

24  21  42.8 

19.75 

22 

3  11  50.87 

3.330 

24  13  37.6 

22.84 

22 

1     8.2 

3  11  47.07 

3.333 

24  13  11.5 

22.89 

23 

3  10  26.67 

3.685 

24    3  51.6 

26.05 

23 

1     2.9 

3  10  22.79 

3.684 

24    3  24.2 

26.08 

24 

3    8  54.15 

4.023 

23  52  48.6 

29.25 

24 

0  57.4 

3    8  50.29 

4.019 

23  52  20.5 

29.25 

25 

3    7  13.76 

4.339 

23  40  28.8 

32.44 

25 

0  51.8 

3    7    9.98 

4.332 

23  40    0.6 

32.41 

26 

3    5  26.09 

4.630 

23  26  52.6 

35.60 

26 

0  46.1 

3    5  22.48 

4.619 

23  26  25.2 

35.54 

27 

3    3  31.77 

4.894 

23  12     1.4 

38.68 

27 

0  40.2 

3    3  28.44 

4.879 

23  11  35.4 

38.59 

28 

3    1  31.45 

5.126 

22  55  57.3 

41.65  28 

0  34.3 

3    1  28.51 

5.109 

22  55  33.4 

41.53 

29 

2  59  25.90 

5.327'    22  -38  42.7 

44.50   29 

0  28.3 

2  59  23.38 

5.308 

22  38  21.6 

44.35 

30 

2  57  15.92 

5.4fJ5 

22  20  20.5 

47.22   30 

0  22.3 

2  57  13.87 

5.473 

22  20    2.9 

47.05 

31 

2  55    2.391-5.625+22    0  54.5 

-49.80  ■  31 

0  16.2 

2  55    0.87 

-5.601 

422    0  41.1 

-49.60 

45 
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VENUS,  18T8. 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appartmt 

5Sght 

Ascension. 

Diff  for 

IhOUT. 

Apparent 
Decimation. 

Difflfof 
1  hour. 

Mean  Time 
of  Transit 

Apuftrent 

liVbt 
Ascension. 

Diff.  for 
1  li.of 
Long. 

Apimrent 
Declination. 

Difflfor 

1  hour of 

Long. 

h    m      s 

8 

0          1         II 

II 

f1     h    m 

h    ni      s 

8 

0         1        It 

/» 

Maj  1 

2  55    2.39 

-5.625 

+22     0  54.5 

-49.80 

1     0  16.2 

2  55     0.87 

-5.601 

+22    0  41.1 

-49.60 

2 

2  52  46.19 

5.717 

21  40  29.5 

52.19 

2     0  10.0 

2  52  45.24 

5.692 

21  40  20.8 

51.97 

3 

2  50  28.25 

5.771 

21  19  11.2 

54.32 

3     0     3.8 

2  50  27.89 

5.746 

21  19    7.8 

54.08 

3  23  57.6 

2  48    9.77 

5.759 

20  57    8.2 

55.89 

4 

2  48    9.54 

5.784 

20  57    5.9 

56.11 

4  23  51.4 

2  45  51.85 

5.730 

20  34  28.3 

57.40 

5 

2  45  51.02 

5.754 

20  34  23.0 

57.66 

5  23  45.2 

2  43  35.04 

5.664 

20  11  15.0 

58.62 

6 

2  43  33.63 

5.687 

20  11     0.4 

58.89 

6  23  39.0 

2  41  20.29 

5.560 

19  47  36.1 

59.54 

7 

2  41  18.33 

5.581 

19  47  15.1 

59.80 

7  23  3*i.8 

2  39    8.51 

5.419 

19  23  39.3 

60.12 

8 

2  39    6.05 

5.438 

19  23  12.0 

60.38 

8  23  26.7 

2  37    0.56 

5.242 

18  59  32.6 

60.36 

9 

2  36  57.65 

5.258 

18  58  59.1 

60.61 

9  23  20.7 

2  34  57.26 

5.031 

18  35  24.1 

60.25 

10 

2  34  53.97 

5.044 

18  34  44.6 

60.48 

10  23  14.9 

2  32  59.36 

4.791 

18  11  21.9 

59.81 

11 

2  32  55.75 

4.801 

18  10  36.8 

60.00 

11  23    9.2 

2  31    7.54 

4.525 

17  47  33.3 

59.08 

12 

2  31     3.70 

4.531 

17  46  43.1 

59.26 

12  23    3.5 

2  29  22.46 

4.233 

17  24    6.3 

58.06 

13 

2  29  18.46 

4.236 

17  23  11.0 

58.25 

13  22  57.9 

2  27  44.64 

3.919 

17     1     7.7 

56.76 

14 

2  27  40.57 

3.918 

17    0    8.5 

56.90 

14  22  52.5 

2  26  14.55 

3.587 

16  38  44  1 

55.19 

15 

2  26  10.51 

3.583 

16  37  41.8 

55.29 

15  22  47.2 

2  24  52.60 

3.243 

16  17    1.3 

53.37 

16 

2  24  48.66 

3.235 

16  15  56.3 

53  45 

16  22  42.0 

2  23  39.07 

2.887 

15  56    4.6 

51.34 

17 

2  23  35.32 

2.875 

15  54  57.6 

51.39 

17  23  37.0 

2  22  34.23 

2.519 

15  35  58.9 

49.12 

18 

2  22  30.76 

2.505 

15  34  50.8 

49.14 

18  22  32.2 

2  21  38.27 

2.146 

15  16  48.7 

46.75 

19 

2  21  35.14 

2.129 

15  15  40.2 

46.74 

19  22  27.5 

2  20  51.29 

1 .773 

14  58  37.3 

44.25 

20 

2  20  48.57 

1.751 

14  57  29.0 

44.21 

20  22  22.9 

2  2d  13.36 

1.395 

14  41  27.0 

41.66 

21 

2  20  11.12 

1.371 

14  40  19.6 

41.59 

21  22  19.4 

2  19  44.51 

1.015 

14  25  19.8 

OO.SKS 

22 

2  19  42.81 

0.990 

14  24  14.0 

38.89 

22  22  14.2 

2  19  24i>9 

0.639 

14  10  17.8 

36.21 

23 

2  19  23.58 

0.613 

14     9  14.2 

36.11 

23  22  10.1 

2  19  13.83 

-0.268 

13  56  22.5 

33.44 

24 

2  19  13.36 

-0.240 

13  55  21.3 

33.31 

24  22    6.1 

2  19  11.81 

+0.097 

13  43  34.1 

30.66 

25 

2  19  12.02 

+0.127 

13  42  36.0 

30.51 

25  22    2.3 

2  19  18.48 

0.457 

13  31  52.7 

27.88 

26 

2  19  19.41 

0.488 

13  30  58.1 

27.71 

26  21  58.7 

2  19  33.70 

0.809 

13  21  17.7 

25.10 

27 

2  19  35.37 

0.841 

13  20  27.1 

24.92 

27  21  55.1 

2  19  57.29 

1.154 

13  11  49.5 

22.36 

28 

2  19  59.73 

1.187 

13  11     3.2 

22.17 

28  21  51.7 

2  20  29.07 

1.492 

13    3  27.1 

19.64 

29 

2  20  32.30 

1.526 

13    2  45.1 

19.44 

29  21  48.4 

2  21     8.84 

1.821 

12  56    8.8 

16.96 

30 

2  21  12.88 

1.855 

12  55  31.8 

16.75 

30  21  45.3 

2  21  56.3!) 

2.141 

12  49  54.1 

14.34 

31 

2  22    1.25 

2.175 

12  49  22.1 

14.13 

31  21  42.3 

2  22  51.52 

2.452 

12  44  41.4 

11.80 

June  1 

2  22  57.20 

2.486 

12  44  14.5 

n.58 

1  21  39.4 

2  23  54.00 

2.753 

12  40  28i) 

9.31 

2 

2  24     0.50 

2.788 

12  40    7.3 

9.09 

2  21  36.6 

2  25    3.62 

3.046 

12  37  15.1 

6.90 

3 

2  25  10.95 

3.081 

12  36  58.8 

6.68 

3  21  33.9 

2  26  20.16 

3.3;n 

12  34  58.1 

457 

4 

2  26  28.33 

3.366 

12  34  47.2 

4.35 

4  21  31.3 

2  27  43.44 

3.6:38 

12  33  36.2 

2.31 

5 

2  27  52.44 

3.642 

12  33  30.7 

-  2.09 

5  21  28.9 

2  29  13.25 

3.875 

12  33    7.5 

-  0.11 

6 

2  29  23.06 

3.909 

12  33    7.5 

+  O.U 

6  21  26.6 

2  30  49.38 

4.134 

12  33  30.1 

+  1.98 

7 

2  31     0.00 

4.168 

12  33  35.4 

2.20 

7  21  24.4 

2  32  31.63 

4.386 

12  24  41.8 

3.99 

8 

2  32  43.06 

4.419 

12  34  52.4 

4.20 

8  21  22.2 

2  34  19.81 

4.629 

12  36  40.8 

5.91 

9 

2  34  32.04 

4.661 

12  36  56.6 

6.12 

9  21  20.2 

2  36  13.75 

4.865 

12  39  24.8 

7.74 

10 

2  36  26.76 

4.897 

12  39  45.7 

7.95 

10  21  18.2 

2  38  13.24 

5.093 

12  42  51.8 

9.50 

11 

2  38  27.02 

5.124 

12  43  17.7 

9.70 

11  21  16.3 

2  40  18.11 

5.312 

12  47    0.0 

11-17 

12 

2  40  32.64 

5.343 

12  47  30.8 

11.37 

12  21  14.6 

2  42  28.19 

5.524 

12  51  47.2 

12.75 

13 

2  42  43.46 

5.554 

12  52  22.7 

12.94 

13  21  12.9 

2  44  43.30 

5.731 

12  57  11.5 

14J26 

14 

2  44  59.30 

5.761 

12  57  51.5 

14.44 

14  21  11.3 

2  47    3.27 

5.932 

13    3  10.7 

15.68 

15 

2  47  19.99 

5.961 

13    3  55.1 

15.85 

15  21    9.8 

2  49  27.96 

6.125 

13    9  43.0 

17.01 

16 

2  49  45.38 

6.153 

13  10  31.5 

17.17 

16  21     8.3 

2  51  57.20 

6.312 

13  16  46.3 

18.25 

17 

2  52  15.30 

6.339 

13  17  :}8.7 

18.40 

17  21    6.9 

2  54  30.85 

6.492 

13  24  18.7 

19.41 

18 

2  54  49.61 

6.519 

13  25  14.8 

19.54 

18  21    5.6 

2  57    8.76 

6.666 

13  32  18.1 

20.50 

}9 

2  57  28.17 

6.692 

13  33  17.9 

20.64 

19  21     4.4 

2  59  50.80 

6.835 

13  40  42.9 

21.52 

20 

3    0  10.84 

6.861 

13  41  46.1 

21.67 

20  21     3.2 

3    2  36.82 

7.000 

13  49  31.2 

22.48 

21 

3    2  57.48 

7.025 

13  50  37.6 

22.60 

21  21    2.1 

3    5  26.72 

7.159 

13  58  41.2 

23.35 

22 

3    5  47.98 

7.183 

13  59  50.5 

23.46 

22  21     1.1 

3    8  20.37 

7.312 

14    8  10.9 

24.15 

23 

3    8  42.20 

7.335 

14    9  23.1 

24.25 

2:)  21    0.1 

3  11  17.65 

7.461 

14  17  59.1 

24.86 

24 

3  11  40.04 

7.484 

14  19  13.8 

24.96 

24  20  59.2 

3  14  18.44 

7.606 

14  28    3.6 

25.52 

25 

3  14  41.39 

7.628 

14  29  20.7 

25.61 

25  20  58.3 

3  17  22.66 

7.745 

14  38  23.0 

26.11 

26 

3  17  46.15 

7.767 

14  39  42.4 

26.19 

26  20  57.5 

3  20  30.21 

7.882 

14  48  56.0 

26.64 

27 

3  20  54.22 

7.903 

14  50  17.3 

26.71 

27  20  56.7 

3  23  41.00 

8.016 

14  59  41.1 

27.09 

28 

3  24    5.52 

8.037 

15    1    3.9 

27.16 

28  20  56.0 

3  26  54.95 

8.146 

15  10  36.3 

27.51 

29 

3  27  19.06 

8.166 

15  12    0.7 

27.56  29  20  55.4 

3  30  11.97 

8.270 

15  21  40.7 

27.85 

30 

3  30  37.46 

+8.290 

15  23    6.4 

+27.90   30  20  54.8 

3  33  31.99 

+8.394 

+15  32  52.5 

+28.14,' 
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FOR  MERIDIAN  TRANSIT. 

Appuent 

Bigbt 
Ascension. 

Difr.foi 
Ihoor. 

Apparent 
Deolination. 

Difllfor 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Difflfoi 
1  h.of 
Long. 

j 

Apparent 
Declination. 

Dlff.for 

1 hoar of 

Long. 

h    m     s 

s 

0         /        // 

// 

d     h    m 

h    m      8 

8 

&      /     // 

n 

Julyl 

3  33  57.95 

+8.413 

+15  34  19.4 

+28.18 

1  20  54.2 

3  36  54.96 

+8.517 

+15  44  10.6 

+28.37 

2 

3  37  21.37 

8.535 

15  45  :)8.5 

28.40 

2  20  53.7 

3  40  20.80 

8.636 

15  55  33.6 

28.55 

3 

3  40  47.65 

8.654 

15  57    2.3 

28.57 

3  20  53.2 

3  43  49.45 

8.753    16    7    0.4 

28.69 

4 

3  44  16.73 

8.770 

16    8  29.6 

28.69 

4  20  52.8 

3  47  20.87 

8.868    16  18  29.5 

28.75 

5 

3  47  48.56 

8.884 

16  19  59.1 

28.76 

5  20  52.4 

3  50  55.00 

8.978 

16  29  59.6 

28.77 

6 

3  51  23.08 

8.994 

16  31  29.5 

28.77 

6  20  52.1 

3  54  31.75 

9.086 

16  41  29.7 

28.74 

7 

3  55    0.23 

9.102 

16  42  59.7 

28.74 

7  20  51.8 

3  58  11.10 

9. 194    16  52  58.6 

28.66 

8 

3  58  39.96 

9.209 

16  54  28.5 

28.65 

8  20  51.6 

4     1  53.01 

9.299    17    4  25.2 

28.54 

9 

4    2  22.23 

9.314 

17    5  54.7 

28.52 

9  20  51.4 

4    5  37.43 

9.402    17  15  48.1 

28.37 

10 

4    6    7.00 

9.417 

17  17  17.0 

28.34 

10  20  51.2 

4    9  24.29 

9.503 

17  27    6.1 

28.14 

11 

4     9  54i2] 

9.517 

17  28  34.5 

28.11 

11  20  51.1 

4  13  13.55 

9.603 

17  38  18.3 

27.88 

12 

4  13  43.81 

9.617 

17  39  46.0 

27.84 

12  20  51.0 

4  17    5.21 

9.701 

17  49  23.6 

27.57 

13 

4  17  35.78 

9.714 

17  50  50.4 

27.52 

13  20  51.0 

4  20  59.17 

9.797 

18    0  21.0 

27.21 

14 

4  21  30.05 

9.809 

18     1  46.7 

27.16 

14  20  51.0 

4  24  55.41 

9.890 

18  11    9.2 

26.81 

15 

4  25  26.59 

9.902 

18  12  33.6 

26.75 

15  20  51.0 

4  28  53.88 

9.982 

18  21  47.2 

26.37 

16 

4  29  25.34 

9.993 

18  23  10.2 

26.30 

16  20  51.1 

4  32  54.52 

10.072 

18  32  14.1 

25.87 

17 

4  33  26.25 

10.083 

18  33  35.4 

25.80 

17  20  51.2 

4  36  57.29 

10.160 

18  42  28.7 

25.34 

18 

4  37  29i?7 

10.170 

18  43  48.2 

25.26 

18  20  51.3 

4  41     2.13 

10.245 

18  52  30.0 

24.77 

19 

4  41  34.36 

10.255 

18  53  47.7 

24.69 

19  20  51.5 

4  45    9.00 

]0.:)29 

19    2  17.1 

24.16 

20 

4  45  41.47 

10.338 

19    3  32.9 

24.07 

20  20  51.7 

4  49  17.87 

10.411 

19  11  49.1 

23.51 

21 

4  49  50.56 

10.419 

19  13    2.7 

23.41 

21  20  51.9 

4  53  28.68 

10.491 

19  21     4.9 

22.82 

22 

4  54     1.57 

10.498 

19  22  16.3 

22.72 

22  20  52.2 

4  57  41.38 

10.569 

19  30    3.9 

22.09 

23 

4  58  14.46 

10.576 

19  31  12.9 

21.99 

23  20  52.5 

5    1  55.90 

10.644 

19  38  45.1 

21.34 

24 

5    2  29.17 

10.651 

19  39  51.6 

21.23 

24  20  52.8 

5    6  12.24 

10.718 

19  47    7.6 

20.54 

25 

5    6  45.68 

10.725 

19  48  11.5 

20.43 

25  20  53.2 

5  10  30.31 

10.790 

19  55  10.7 

19.72 

26 

5  11     3.9.*^ 

10.796 

19  56  11.9 

19.60 

26  20  53.6 

5  14  50.11 

10.861 

20    2  53.4 

18.85 

27 

5  15  23.87 

10.866 

20    3  518 

18.73 

27  20  54.0 

5  19  11.58 

10.929 

20  10  15.1 

17.95 

28 

5  19  45.45 

10.933 

20  11  10.6 

17.83 

28  20  54.4 

5  23  34.65 

10.995 

20  17  15.0 

17.04 

29 

5  24    8.64 

11.000 

20  18    7.5 

16.91 

29  20  54.9 

5  27  59.28 

11.059 

20  23  52.4 

16.08 

30 

5  28  33.39 

11.063 

20  24  41.8 

15.95 

30  20  55.4 

5  32  25.43 

11.121 

20  30    6.6 

15.09 

31 

5  32  59.65 

11.125 

26  30  52.8 

14.96 

31  20  55.9 

5  36  53.07 

11.182 

20  35  56.8 

14.09 

Aug.  1 

5  37  27.39 

11.186 

20  36  39.8 

13.95 

1  20  56.4 

5  41  22.15 

11.242 

20  41  22.6 

13.06 

2 

5  41  56.56 

11.245 

20  42    2.3 

12.92 

2  20  57.0 

5  45  52.63 

11.299 

20  46  23.2 

11.99 

3 

5  46  27.11 

11.302 

20  46  59.7 

11.85 

3  20  57.6 

5  50  24.50 

11.355 

20  50  58.1 

10.91 

4 

5  50  59.03 

11.357 

20  51  31.0 

10.76 

4  20  58.2 

5  54  57.69 

11.409 

20  55    6.6 

9.80 

5 

5  55  32.26 

11.411 

20  55  36.0 

9.65 

5  20  58.8 

5  59  32.16 

11.463 

20  58  48.2 

8.67 

6 

6    0    6.76 

11.464 

20  59  14.1 

8.52 

6  20  59.5 

6    4    7.85 

11.513 

21    2    2.3 

7.51 

7 

6    4  42.49 

11.514 

21     2  24.6 

7.36 

7  21     0.1 

6    8  44.72 

11.561 

21    4  48.3 

6.33 

8 

6    9  19.38 

11.561 

21     5    7.0 

6.18 

8  21     0.8 

6  13  22.75 

11.606 

21    7    5.7 

5.13 

9 

6  13  57.39 

11.606 

21    7  20.8 

4.98 

9  21     1.5 

6  18    1.85 

11.651 

21     8  54.2 

3.91 

10 

6  18  36.49 

11.651 

21     9    5.6 

3.76 

10  21    2.2 

6  22  41.99 

11.694 

21  10  13i2 

2.68 

11 

6  23  16.62 

11.693 

21  10  20.9 

2.52 

11  21     3.0 

6  27  23.12 

11.734 

21  11    2.3 

1.42 

12 

6  27  57.72 

11.732 

21  11    6.2 

+  1.26 

12  21    3.7 

6  32    5.19 

11.772 

21  11  21.2 

+  0.14 

13 

6  32  39.75 

11.770 

21  11  21.3 

-  0.02 

13  21     4.5 

6  36  48.16 

11.809 

21  11    9.1 

-  1.15 

14 

6  37  22.66 

11.806 

21  11    5.5 

1.31 

14  21     5.3 

6  41  31.97 

11.843 

21  10  26.0 

2.45 

15 

6  42    6.40 

11.840 

21  10  18.6 

2.61 

15  21    6.1 

6  46  16.54 

11.873 

21    9  11.5 

3.77 

16 

6  46  50.91 

11.870 

21    9    0.3 

3.92 

16  21    6.9 

6  51     1.82 

11.902 

21    7  25.3 

5.10 

17 

6  51  36.12 

11.898 

21    7  10.4 

5.25 

17  21     7.7 

6  55  47.77 

11.928 

21    5    7.1 

6.44 

18 

6  56  21.99 

11.92i 

21    4  48.4 

6.59 

18  21    8.6 

7    0  34.33 

11.952 

21    2  16.7 

7.79 

19 

7    1     8.46 

11.948 

21     1  54.2 

■    7.94 

19  21    9.4 

7    5  21.44 

11.975 

20  58  53.8 

9.13 

20 

7    5  55.47 

11.970 

20  58  27.6 

9.28 

20  21  10.2 

7  10    9.06 

11.994 

20  54  58.5 

10.49 

21 

7  10  42.97 

11.989 

20  54  28.6 

10.64 

21  21  11.1 

7  14  57.11 

12.011 

20  50  30.3 

11.86 

22 

7  15  30.90 

12.005 

20  49  56.7 

12.01 

22  21  11.9 

7  19  45.55 

12.026 

20  45  29.4 

13.23 

23 

7  20  1951 

12.020 

20  44  52.1 

13.38 

2:)  21  12.8 

7  24  34.34 

12.039 

20  39  55.3 

14.61 

24 

7  25    7.86 

12.033 

20  39  14.4 

14.76 

24  21  13.7 

7  29  23.41 

12.050 

20  33  48.3 

15.98 

25 

7  29  56.79 

12.044 

20  33    3.8 

16.13 

25  21  14.6 

7  34  12.72 

12.059 

20  27    8.2 

17.36 

26 

7  34  45.95 

12.052 

20  26  20.1 

17.51 

26  21  15.5 

7  39    2.21 

12.066 

20  19  55.1 

18.73 

27 

7  39  35.29 

12.060 

20  19    3.5 

18.88 

27  21  16.4 

7  43  51.85 

12.071 

20  12    8.9 

20.09 

28 

7  44  24.76 

12.064 

20  11  13.9 

20iM 

28  21  17.2 

7  48  41.58 

12.073 

20    3  49.9 

21.45 

29 

7  49  14.32 

12.066 

20    2  51.5 

21.59 

29  21  18.1 

7  53  31.36 

12.076 

19  54  57.9 

22.82 

30 

7  54    3.93 

12.068 

19  53  56.2 

22.96 

30  21  19.0 

7  58  21.17 

12.075 

19  45  33.2 

24.19 

31 

7  58  53.55 

12.067 

+19  44  28.2 

-24.33131  21  19.9 

8    3  10.96 

12.073 

+19  35  35.8 

-25.56 
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Date. 
1973. 

FOR  WASHINGTON  MEAN  NOON. 

« 

FOR  MERTBTAN  TRANSIT. 

Apparent 

I^gbt 
Ascension. 

Dlflf.  for 
Ihour. 

Apparent 
Declination. 

Diflf.for 
Ihonr. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

'     Apparent 
Dociuiation. 

Difllfor 

Ihoorof 

Long. 

. 

h    m     8 

s 

0         /         // 

// 

d    h    m 

h    m     s 

8 

O          1         II 

1* 

Sept.  1 

8    3  43.15 

12.065 

+19  34  27.5 

-25.70 

1  21  20.8 

8    8    0.68 

12.069 

+19  25    6.0 

-26.92 

• 

^    2 

8    8  32.68 

12.061 

19  23  54.4 

27.05 

2  21  21.7 

8  20  50.30 

12.064 

19  14    3.7 

28.27 

3 

8  13  22.11 

12.056 

19  12  48.9 

28.40 

3  21  22.5 

8  17  39.80 

12.058 

19    2  29.0 

29.61 

1 

4 

8  18  11.41 

12.050 

19     1  11.2 

29.73 

4  21  23.4 

8  22  29.11 

12.051 

18  50  22.4 

30.94 

5 

8  23    0.53 

12.043 

18  49    1.6 

31.06 

5  21  24.3 

8  27  18.23 

12.042 

18  37  44.1 

32J% 

6 

8  27  49.45 

12.034 

18  36  20.3 

32.38 

6  21  25.2 

8  3^    7.13 

12.032 

18  24  34.2 

33.56 

; 

7 

8  32  38.15 

12.024 

18  23    7.5 

33.68 

7  21  26.0 

8  36  55.78 

12.021 

18  10  53.0 

34.86 

8 

8  37  26.60 

12.013 

18    9  23.5 

34.98 

8  21  26.9 

8  41  44.13 

12.008 

17  56  40.8 

36.15 

9 

8  42  14.75 

12.000 

17  55    8.5 

36.26 

9  21  27.7 

8  46  32.18 

11.994 

17  41  57.9 

37.42 

10 

8  47    2.59 

11.986 

17  40  22.9 

37.53 

10  21  28.6 

8  51  19.89 

11.981 

17  26  44j6 

38.68 

11 

8  51  50.09 

11.972 

17  25    6.9 

38.79 

11  21  29.4 

8  56    7.24 

11.966 

17  11     1-3 

39.93 

12 

8  56  37.24 

11.957 

17    9  21.0 

40.03 

12  21  30.3 

9    0  54.20 

11.949 

16  54  48.3 

41.15 

13 

9    1  24.00 

11.940 

16  53    5.5 

41.25 

13  21  31.1 

9    5  40.76 

11.931 

16  38    6:2 

42.36 

14 

9    6  10.35 

11.922 

16  36  20.9 

42.46 

14  21  31.9 

9  10  26.89 

11.913 

16  20  55.1 

43^ 

15 

9  10  56.27 

ll.!K)4 

16  19    7.5 

43.65 

15  21  32.7 

9  15  12.57 

11.894 

16    3  15j6 

44.73 

16 

9  15  41.74 

11.885 

16    1  25.7 

44.82 

16  21  33.5 

9  19  57.79 

11.874 

15  45    8.1 

45.88 

17 

9  20  26.75 

11.H65 

15  43  16.0 

45.97 

17  21  34.3 

9  24  42.53 

11.854 

15  26  33.2 

47.02 

18 

9  25  11.28 

11.845 

15  24  39.0 

47.10 

18  21  35.1 

9  29  26.78 

11.832 

15    7  31.3 

48.13 

19 

9  29  55.32 

11.824 

15    5  35.1 

48.21 

19  21  35.9 

9  34  10.52 

11.811 

14  48    3.0 

49.22 

20 

9  34  38.85 

11.803 

14  46    4.8 

49.30 

20  21  36.7 

9  38  53.73 

11.789 

14  28    8.7 

50.29 

21 

9  39  21.86 

11.781 

14  26    8.6 

50.36 

21  21  37.4 

9  43  36.40 

11.767 

14    7  49Si 

51.34 

22 

9  44    4.33 

11.759 

14    5  47.2 

51.41 

22  21  38.2 

9  48  18.55 

11.745 

13  47    4.6 

52.37 

23 

9  48  46.28 

11.737 

13  45    0.8 

52.44 

23  21  38.9 

9  53    0.17 

11.723 

13  25  55.6 

53.36 

24 

9  53  27.70 

11.715 

13  23  50.1 

53.43 

24  21  39.7 

9  57  41.26 

11.701 

13    4  22i) 

54.34 

25 

9  58    8.59 

11.693 

13    2  15.8 

54.41 

25  21  40.5 

10    2  21.81 

11.679 

12  42  27.0 

55i29 

26 

10    2  48.95 

11.671 

12  40  18.4 

55.35 

26  21  41.2 

10    7     1.83 

11.657 

12  20    8.6 

56.22 

27 

10    7  28.78 

11.649 

12  17  58.6 

56.28 

27  21  41.9 

10  11  41.33 

11.635 

11  57  28.3 

57.12 

28 

10  12    8.09 

11.627 

11  55  16.9 

57.18 

28  21  42.6 

10  16  20.30 

11.612 

11  34  26.6 

58.01 

29 

10  16  46.87 

11.605 

11  32  13.8 

58.06 

29  21  43.3 

10  20  58.76 

11.591 

11  11    41 

58.86! 

30 

10  21  25.14 

11.584 

11     8  50.0 

58.91 

30  21  44.0 

10  25  36.72 

11.571 

10  47  21.2 

59.69! 

Oct.   1 

10  26    2.93 

11.564 

10  45    5.9 

59.74 

1  21  44.6 

10  30  USil 

11.552 

10  23  18.8 

60.50 

2 

10  30  40.25 

11.545 

10  21     2.3 

60.54 

2  21  45.3 

10  34  51J24 

11.533 

9  58  57.3 

61.28 

3 

10  35  17.10 

11.526 

9  56  39.8 

61.32 

3  21  46.0 

10  39  27.82 

11.515 

9  34  17.4 

62.03 

4 

10  39  53  50 

11.508 

9  31  59.0 

62.07 

4  21  46.6 

10  44    3.97 

1 1 .497 

9    9  19.7 

62.76 

5 

10  44  29.48 

11.491 

9    7    0.4 

62.80 

5  21  47.3 

10  48  39.69 

11.480 

8  44    4.9 

63.45 

6 

10  49    5.05 

11.474 

8  41  44.7 

63.49 

6  21  47.9 

10  53  15.03 

11.464 

8  18  33.7 

64.12 

7 

10  53  40.24 

11.458 

8  16  12.6 

64.16 

7  21  48.6 

10  57  50.00 

11.450 

7  52  46.5 

64.78 

8 

10  58  15.06 

11.444 

7  50  24.7 

64.81 

8  21  49.2 

11     2  24.63 

11.436 

7  26  44.1 

65.40 

9 

11    2  49.54 

11.430 

7  24  21.6 

65.43 

9  21  49.8 

11     6  58.93 

11.423 

7    0  27.0 

65.99 

10 

11    7  23.70 

11.417 

6  58    3.9 

66.01 

10  21  50.4 

11  11  32.95 

11.412 

6  33  56.0 

66.55 

11 

11  11  57.57 

11.406 

6  31  32.4 

66.57 

11  21  51.0 

11  16    6.70 

11.401 

6    7  11.7 

67.10 

12 

11   16  31.17 

11.395 

6    4  47.6 

67.12 

12  21  51.6 

11  20  40.20 

11.390 

5  40  14.9 

67.62 

13 

11  21    4.52 

11.385 

5  37  50.3 

67.63 

13  21  52.3 

11  25  13.44 

11.380 

5  13    6.1 

68.09 

14 

U  25  37.63 

11.375 

5  10  41.2 

68.10 

14  21  52.9 

11  29  46.46 

11.372 

4  45  46.3 

68.54 

15 

n  30  10.53 

11.367 

4  43  21.1 

68.55 

15  21  53.5 

11  34  19.32 

11.366 

4  18  15.9 

68.97 

16 

11  34  43.26 

11.361 

4  15  50.6 

68.97 

16  21  54.1 

11  38  52.02 

11.360 

3  50  35.8 

69.36 

17 

11  39  15.84 

11.355 

3  48  10.3 

69.36 

17  21  54.7 

1 1  43  24.61 

11.356 

3  22  46.4 

69.72 

18 

11  43  48.31 

11.351 

3  20  20.9 

69.72 

18  21  55.3 

11  47  57.11 

11.353 

2  54  48.8 

70.05 

19 

11  48  20.69 

11.348 

2  52  23.3 

70.05 

19  21  55.9 

11  52  29.55 

11.350 

2  26  43.5 

70  36 

' 

20 

11  52  53.01 

11.346 

2  24  18.1 

70.36 

20  21  56.5 

11  57    1.94 

11.349 

1  58  31.3 

70.64 

21 

11  57  25.29 

11.345 

1  56    6.0 

70.63 

21  21  57.1 

12    1  34.33 

11.350 

1  30  13.0 

70.89 

22 

12    I  57.57 

11.346 

1  27  47.8 

70.88 

22  21  57.7 

12    6    6.74 

11.352 

1     1  49.3 

71.08 

23 

12    6  29.88 

11.348 

0  59  24.3 

71.07 

23  21  58.3 

12  10  39.22 

11.355 

0  33  20.9 

71.27 

24 

12  11    2.25 

11.351 

0  30  56.3 

71.25 

24  21  58.9 

12  15  11.79  11.359 

+  04  48.3 

71.42 

25 

12  15  34.71 

11.355 

+  0    2  24.2 

71.40 

25  21  59.5 

12  19  44.48 

11.365 

-  0  23  47.7 

71.54 

26 

12  20    7iK) 

11.361 

-  0  26  11.2 

71.52 

26  22    0.1 

12  24  17.32 

11.372 

0  52  26.1 

71.© 

27 

12  24  40.03 

11.368 

0  54  49.0 

71.60 

27  22    0.7 

12  28  50.35 

11.381 

1  21     6.0 

71.69 

28 

12  29  12.96 

11.377 

1  23  28.4 

71.66 

28  22    1.3 

12  33  23.61 

11.391 

1  49  47.1 

71.71 

29 

12  33  46.12 

11.387 

1  52    8.9 

71.68 

29  22     1.9 

12  37  5713 

11.403 

2  18  28.5 

71.72 

30 

12  38  19.55 

11.399 

2  20  49.6 

71.68 

30  22    2.5 

12  42  30.95 

11.417 

2  47    9.6 

71.68 

31 

12  42  53.29 

11.413 

2  49  29.8 

71.64 

31  22    3.1 

12  47    5.11  11.432 

3  15  49.5 

71.62 

, 

32  12  47  27.36i 

11.428  -  3  18    8.8 

-71.58132  22    3.8 

12  51  39.65 

11.448 

-  3  44  27.6 

-7153 

' 

VENUS,  18T3. 


357 


Date. 
187S. 

FOB  WASHINGTON  MEAN  NOON. 

FOB  MEBIDIAN  TBANSIT. 

Apparent 

Bight 
Ascension. 

Diff  for 
Ihour. 

Apparent 
Declination. 

Diflf.for 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Decimation. 

Diff.  for 

1  hoar  of 

Long. 

li    m      a 

8 

O         /         // 

// 

d     li    m 

h    m      s 

s 

Q            f           II 

ft 

Nov.  1 

12  47  27.36 

11.428 

-  3  18    8.8 

-71.58 

1  22    3.8 

12  51  39.65 

11.448 

-  3  44  27.6 

-71.53 

2 

12  52    1.8! 

11.444 

3  46  46.0 

71.49 

2  22    4.4 

12  56  14.61 

11.466 

4  13    3.1 

71.41 

3 

12  56  36.68 

11.463 

4  15  20.5 

71.36 

3  22    5.1 

13    0  50.03 

11.486 

4  41  35.4 

71.26 

4 

13    1  12.01 

11.483 

4  43  51.7 

71.21 

4  22    5.7 

13    5  25.93 

11.507 

5  10    3.5 

71.07 

5 

13    5  47.83 

11.504 

5  12  18.7 

71.02 

5  22    6.4 

13  10    2.35 

11.529 

5  38  26.8 

70.85 

6 

13  10  24.17 

11.526 

5  40  40.8 

70.80 

6  22    70 

13  14  39.34 

11.553 

6    6  44.7 

70.61 

7 

13  15     1.07 

11.530 

6    8  57.4 

70.55 

7  22    7.7 

13  19  16.93 

11.579 

6  34  56.2 

70.33 

8 

13  19  38.58 

11.576 

6  37    7.6 

70.27 

8  22    8.4 

13  23  55.17 

11.607 

7    3  00.5 

70.01 

9 

13  34  16.73 

11.604 

7    5  10.5 

69.95 

9  22    9.1 

13  28  34.07 

11.636 

7  30  57.0 

69.67 

10 

13  28  55.55 

11.632 

7  33    5.5 

6T).61 

10  22    9.8 

13  33  13.68 

11.666 

7  58  44.9 

69.30 

11 

13  33  35.08 

11.662 

8    0  51.9 

69.23 

11  22  10.6 

13  37  54.04 

11.698 

8  26  23.5 

68.89 

12 

13  38  15.35 

11694 

8  28  28.9 

68.82 

12  22  11.3 

13  42  35.17 

11.731 

8  53  51.8 

68.45 

13 

13  42  56.39 

11.727 

8  55  55.6 

68.38 

13  22  12.1 

13  47  17.10 

11.765 

9  21    9.2 

67.97 

14 

13  47  38.23 

11.761 

9  23  11.3 

67.90 

14  22  12.8 

13  51  59.86 

11.800 

9  48  14.8 

67.47 

15 

13  52  20.91 

11.796 

9  50  15.1 

67.39 

15  22  13.6 

13  56  43.48 

11.836 

10  15    7.8 

66.92 

16 

13  57    4.44 

11.832 

10  17    6.2 

66.84 

16  22  14.4 

14     1  27.99 

11.874 

10  41  47.3 

66.34 

17 

14     1  48.86 

11.870 

10  43  43.8 

66.26 

17  22  15.2 

14    6  13.41 

11.913 

11    8  12.5 

65.73 

18 

14    6  34.19 

11.909 

11  10    7.1 

65.65 

18  22  16.0 

14  10  59.79 

11.953 

11  34  22.8 

65.10 

19 

14  11  20.47 

11.950 

11  36  15.4 

65.01 

19  22  16.9 

14  15  47.13 

11.994 

12    0  17.2 

64.41 

20 

14  16    7.71 

11.990 

12    2    7.7 

64.32 

20  22  17.8 

14  20  35.45 

12.035 

12  25  55.0 

63.70 

21 

14  20  55.93 

12.031 

12  27  43.3 

63.61 

21  22  18.6 

14  25  24.79 

12.077 

12  51  15.2 

62.95 

22 

14  25  45.17 

12.073 

12  53    1.3 

62.86 

22  22  19.5 

14  30  15.17 

12.121 

13  16  17.0 

62.18 

23 

14  30  35.44 

12.117 

13  18    0.9 

62.08 

23  22  20.4 

14  35    6.61 

12.166 

13  40  59.8 

6i.:)6 

24 

14  35  26.77 

12.161 

13  42  41.4 

61.26 

24  22  21.4 

14  39  59.12 

12.211 

14    5  22.7 

60.52 

25 

14  40  19.17 

12.206 

14    7    1.9 

60.42 

25  22  22.3 

14  44  52.73 

12.257 

14  29  24.8 

59.63 

26 

14  45  12.66 

12.252 

14  31     1.6 

59.53 

26  22  23.3 

14  49  47.45 

12.303 

14  53    5.3 

.  58.72 

27 

14  50    7.26 

12.298 

14  54  39.7 

58.62 

27  22  24.3 

14  54  43.30 

12.351 

15  16  23.4 

57.77 

28 

14  55    2.99 

12.346 

15  17  55.4 

57.67 

28  22  25.3 

14  59  40.32 

12.400 

15  39  18.6 

56.80 

29 

14  59  59.88 

12.394 

15  40  48.0 

56.69 

29  22  26.3 

15    4  38.51 

12.448 

16    1  49.8 

55.78 

30 

15    4  57.93 

12.442 

16    3  16.7 

55.67 

30  22  27.4 

15    9  37.85 

12.497 

16  23  56.3 

54.73 

Dec.  1 

15    9  57.13 

12.491 

16  25  20.6 

54.62 

1  22  28.4 

15  14  38.37 

12.557 

16  45  37.3 

53.66 

2 

15  14  57.50 

12.540 

16  46  59.0 

53.55 

2  22  29.5 

15  19  40.08 

12.597 

17    6  52.2 

52.55 

3 

15  19  59.06 

12.590 

17    8  11.2 

52.44 

3  22  30.6 

15  24  43.00 

12.647 

17  27  40.0 

51.41 

4 

15  25    1.82 

12.640 

17  28  56.4 

51.30 

4  22  31.7 

15  29  47.12 

12.697 

17  48    0.0 

50.23 

5 

15  30    5.78 

12.690 

17  49  13.7 

50.12 

5  22  32.9 

15  34  52.45 

12.747 

18    7  51.5 

49.03 

6 

15  35  10.94 

12.740 

18    9    2.5 

48.92 

6  22  34.0 

15  39  58.98 

12.797 

18  27  13.7 

47.79 

7 

15  40  17.30 

12.7IK) 

18  28  22.0 

47.68 

7  22  35.2 

15  45    6.72 

12.847 

18  46    5.8 

46.53 

8 

15  45  24.86 

12.839 

18  47  11.4 

46.42 

8  22  36.4 

15  50  15.65 

12.897 

19    4  27.3 

45  23 

9 

15  50  33.60 

12.889 

19    5  30.1 

45.12 

9  22  37.7 

15  55  25.79 

12.946 

19  22  17.1 

43.89 

10 

15  55  43.54 

12.939 

19  23  17.2 

43.78 

10  22  38.9 

16    0  37.10 

12.995 

19  39  34.7 

42.53 

11 

16    0  54.65 

12.987 

19  40  32.0 

42.42 

11  22  40.2 

16    5  49.57 

13.043 

19  56  19.2 

41.15 

12 

16    6    6.91 

13.035 

19  57  13.8 

41.04 

12  22  41.5 

16  11    3.19 

13.091 

20  12  30.1 

39.73 

13 

16  11  20.31 

13.081 

20  13  22.0 

39.62 

13  22  42.8 

16  16  17.92 

13.137 

20  28    6.8 

38.29 

14 

16  16  34.82 

13.127 

20  28  55.9 

38.18 

14  22  44.1 

16  21  33.75 

13.182 

20  43    8.4 

36.81 

15 

16  21  50.42 

13.172 

20  43  54.8 

36.70 

15  22  45.4 

16  26  50.65 

13.226 

20  57  34.2 

35.31 

16 

16  27    7.08 

lc\216 

20  58  17.9 

35.20 

16  22  46.8 

16  32    8.60 

13.270 

21  11  23.5 

33.78 

17 

16  32  24.78 

13.259 

21   12    4.6 

33.67 

17  22  48.2 

16  37  27.57 

13.311 

21  24  36.0 

3222 

18 

16  37  43.49 

13.300 

21  25  14.4 

32.12 

18  22  49.6 

16  42  47.50 

13.350 

21  37  10.8 

30.65 

19 

16  43    3.16 

13.339 

21  37  46.7 

30.55 

19  22  51 .0 

16  48    8.37 

13.389 

21  49    7.6 

29.05 

20 

16  48  23.76 

13.377 

21  49  40.9 

28.95 

20  22  52.4 

16  53  30.12 

13.425 

22    0  25.6 

27.42 

21 

16  53  45.24 

13.413 

22    0  56.4 

27.32 

21  22  53.8 

16  58  52.74 

13.460 

22  11    4.4 

25.78 

22 

16  59    7.58 

13.448 

22  11  32.7 

25.68 

22  22  55.2 

17    4  16.17 

13.494 

22  21    3.5 

24.12 

23 

17    4  30.72 

13.482 

22  21  29.4 

24.02 

23  22  56.7 

17    9  40  36 

13.526 

22  30  22.2 

22.43 

24 

17    9  54.62 

13.511 

22  30  45.8 

22.34 

24  22  58.2 

17  15    5.27 

13.554 

22  39    0.3 

20.73 

25 

17  15  19.23 

13.539 

22  39  21.6 

20.64 

25  22  59.7 

17  20  30.85 

13.579 

22  46  57.4 

19.01 

26 

17  20  44.50 

13.566 

22  47  16.4 

18,92 

"26  23    1.2 

17  25  57.03  13.603 

22  54  13.0 

17.28 

27 

17  26  10.37 

13.590 

22  54  29.9 

17.19 

27  23    2.7 

17  31  23.77 

13.625 

23    0  46.H 

15.52 

28 

17  31  36.79 

13.612 

23    1     1.6 

15.44 

28  23    4.2 

17  36  51.01 

13.645 

23    6  38.6 

13.76 

29 

17  37    3.71 

13.631 

23    6  51.3 

13.68 

29  23    5.7 

17  42  18.72'  13.6631 

23  11  47.8 

12.00 

30 

17  42  31.09 

13.649 

23  11  58.6 

11.92 

30  23    7.2 

17  47  46.82  13.678 

23  16  14.3 

10.21 

31 

17  47  58.85 

13.664 

23  16  23.3 

10.14 

31  23    8.7 

IT  53  15iJ7  13.691 

23  19  58.0 

8.42 

32  17  53  26.96 

13.677 

-23  20    5.2  -  8.35 '  32  23  10.31  17  58  44.00!  13.702 

-23  22  58.7 

-6.62 

3&S 
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Date. 
1873. 

FOR  "WAf 

^■RTNGl 

1 

fON  MEAW  NOON. 

FOBMESn 

)IAN  TRANSIT. 

Apparent 

Kfiht 
Ascension. 

Diff.  for 
Ihoor. 

Apparent 
Declination. 

Diff.  for. 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

fii^t 
Ascension. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Declination. 

DilLfar 

Ihoarof 

Long. 

Jan.  0 

h    m      s 
13  15  25.87 

+4*712 

-  5  59  3& 

-2774 

d    h    m 
0  18  32.1 

h    m     8 
13  16  53.08 

+4^.690 

-  §  rf  vlo 

-27.54 

1 

13  17  18.74 

4.692 

6  10  42.5 

27.52 

1  18  30.1 

13  18  45.42 

4.671 

6  19  10.2 

27.32 

2 

13  19  11.13 

4.672 

6  21  40.4 

27.30 

2  18  28.0 

13  20  37.27 

4.650 

6  30    3.0 

27.09 

3 

13  21     3.03 

4.652 

6  32  33.0 

27.08 

3  18  25.9 

13  22  28.63 

4.630 

6  40  50.5 

26.86 

4 

13  22  54.44 

4.632 

6  43  20Si 

26.85 

4  18  23.8 

13  24  19.50 

4.609 

6  51  32.5 

26.64 

5 

13  24  45.35 

4.611 

6  54     1.8 

26.62 

5  18  21.7 

13  26    9.86 

4.588 

7    2    9.0 

26.41 

6 

13  26  35.75 

4.589 

7    4  37.9 

26.39 

6  18  19.6 

13  27  59.71 

4.566 

7  12  40.0 

26.17 

7 

13  28  25.64 

4.568 

7  15    8.5 

26.16 

7  18  17.5 

13  29  49.04 

4.544 

7  23    5.3 

25.93 

8 

13  30  15.00 

4.545 

7  25  33.4 

25.92 

8  18  15.4 

13  31  37.83 

4.522 

7  33  24.8 

25.69 

9 

13  32    3.82 

4.523 

7  35  52.5 

25.67 

9  18  13.2 

13  33  26.08 

4.499 

7  43  38.6 

25.45 

10 

13  33  52.10 

4.500 

7  46    5.8 

25.43 

10  18  11.1 

13  35  13.77 

4.475 

7  53  46.6 

25.21 

11 

13  35  39.82 

4.476 

7  56  13.3 

25.19 

11  16    8.9 

13  37    0.90 

4.451 

8    3  48.8 

24.97 

12 

13  37  26.97 

4.452 

8    6  15.0 

24.95 

12  18    6.8 

13  38  47.45 

4.427 

8  13  45.2 

24.72 

13 

13  39  13.53 

4.427 

8  16  10.8 

24.70 

13  18    4.6 

13  40  33.40 

4.402 

8  23  35.6 

24.47 

14 

13  40  59.49 

4.402 

8  26    0.6 

24.45 

14  18    2.4 

13  42  18.74 

4.376 

8  33  19.9 

24.21 

15 

13  42  44.84 

4.376 

8  35  44.2 

24.19 

15  18    0.2 

13  44     3.46 

4.350 

8  42  57.9 

23.96 

16 

13  44  29.56 

4.350 

8  45  21.6 

23.93 

16  17  58.0 

13  45  47.54 

4.323 

8  62  2dJ6 

23.70 

17 

13  46  13.64 

4.323 

8  54  52.8 

23.67 

17  17  55.8 

13  47  30.96 

4.295 

9    1  55.4 

23.43 

18 

13  47  57.05 

4.295 

9    4  17.7 

23.40 

18  17  53.6 

13  49  13.71 

4.267 

9  11  1 1.6 

23.17 

19 

13  49  39.78 

4.266 

9  13  36.1 

23.13 

19  17  51.4 

13  50  55.76 

4.237 

9  20  27.4 

22.90 

20 

13  51  21.80 

4.236 

9  22  48.1 

22.86 

20  17  49.1 

13  62  37.08 

4.206 

9  29  33.6 

22.62 

21 

13  53    3.09 

4.205 

9  31  53.4 

22.58 

21  17  46.9 

13  54  17.65 

4.174 

9  38  33.1 

22.34 

22 

13  54  43.62 

4.173 

9  40  52.0 

22.30 

22  17  44.6 

13  55  57.45 

4.142 

9  47  25.8 

22.06 

23 

13  56  23.38 

4.140 

9  49  43.8 

22.02 

23  17  42.3 

13  57  36.47 

4.109 

9  56  11.8 

21.77 

24 

13  58    2.35 

4.106 

9  58  28.8 

21.73 

24  17  40.0 

13  59  14.68 

4.075 

10    4  50.9 

21.48 

25 

13  59  40.50 

4.072 

10    7    6.9 

21.44 

25  17  37.7 

14    0  52.05 

4.039 

10  13  23.0 

21.19 

26 

14     1  17.80 

4.036 

10  15  38.0 

21.15 

26  17  35.4 

14    2  28.56 

4.003 

10  21  48.0 

20.89 

27 

14    2  54.23 

3.999 

10  24     1.9 

20.85 

27  17  33.0 

14    4    4.18 

3.965 

10  30    5.8 

20.59 

28 

14    4  29.76 

3.961 

10  32  18.6 

20.55 

28  17  30.7 

14    5  38.88 

3.926 

10  38  16.5 

20.29 

29 

14    6    4.37 

3.923 

10  40  28.1 

20.24 

29  17  28.3 

14    7  12.65 

3.887 

10  46  19.8 

19.99 

30 

14     7  38.04 

3.883 

10  48  30.2 

19.94 

30  17  25.9 

14    8  45.48 

3.847 

10  54  15.8 

19.68 

31 

14    9  10.76 

3.842 

10  56  25.0 

19.63 

31  17  23.5 

14  10  17.32 

3.806 

11    2    4.3 

19.37 

Feb.  1 

14  10  42.48 

3.800 

11     4  12.3 

19.32 

1  17  21.1 

14  11  48.15 

3.763 

11     9  45.5 

19.06 

2 

14  12  13.17 

3.757 

11  11  52.2 

19.01 

2  17  18.6 

14  13  17.95 

3.720 

11  17  19.2 

18.75 

3 

14  13  42.83 

3.714 

11  19  24.6 

18.69 

3  17  16.2 

14  14  46.70 

3.675 

11  24  45.4 

18.44 

4 

14  15  11.43 

3.669 

11  26  49.4 

18.38 

4  17  13.7 

14  16  14.37 

3.630 

11  32    4.1 

18.12: 

5 

14  16  38.95 

3.624 

11  34    6.7 

18.06 

5  17  11.2 

14  17  40.94 

3.584 

11  39  15.1 

17.80 

6 

14  18    5.35 

3.577 

11  41  16.3 

17.74 

6  17    8.7 

14  19    6.38 

3.536 

11  46  18.5 

17.48 

7 

14  19  30.62 

3.529 

11  48  18.3 

17.42 

7  17    6.2 

14  20  30.67 

3.488 

U  53  14.3 

17.16 

8 

14  20  54.72 

3.480 

11  55  12.6 

17.10 

8  17    3.6 

14  21  53.78 

3.438 

12    0    2.4 

16.84 

9 

14  22  17.63 

3.429 

12    1  59.2 

16.78 

9  17    1.0 

14  23  15.68 

3,387 

12    6  42.8 

16.52 

10 

14  23  39.31 

3.377 

12    8  38.0 

16.45 

10  16  58.4 

14  24  36.33 

3.334 

12  13  15.4 

16.19 

11 

14  24  59.74 

3.324 

12  15    9.0 

16.13 

1 1  16  55.8 

14  25  55.70 

3.280 

12  19  40.1 

15.86 

12 

14  26  18.87 

3.270 

12  21  32.1 

15.80 

12  16  53.2 

14  27  13.77 

3.225 

12  25  56.9 

15.53 

13 

14  27  36.69 

3.214 

12  27  47.3 

15.47 

13  16  50.5 

14  28  30.50 

3.168 

12  32    5.8 

15.20 

14 

14  28  53.15 

3.157 

12  33  54.5 

15.13 

14  16  47.9 

14  29  45.84 

3.110 

12  38    6.6 

14.86 

15 

14  30    8.21 

3.097 

12  39  53.5 

14.79 

15  16  45.2 

14  30  59.75 

3.049 

12  43  59.3 

14.52 

16 

14  31  21.82 

3.036 

12  45  44.4 

14.45 

16  16  42.4 

14  32  12.19 

2.987 

12  49  43.8 

14.18 

17 

14  32  33.95 

2.974 

12  51  27.1 

14.11 

17  16  39.7 

14  33  23.13 

2.924 

12  55  20.1 

13.84 

18 

14  33  44.56 

2.910 

12  57     1.5 

13.76 

18  16  36.9 

14  34  32.53 

2.859 

13    0  48.0 

13.49 

19 

14  34  53.61 

2.844 

13    2  27.4 

13.40 

19  16  34.1 

14  35  40.34 

2.791 

13    6    7.4 

13.13 

20 

14  36    1.05 

2.776 

13    7  44.8 

13.05 

20  16  31.3 

14  36  46.51 

2.722 

13  11  18.4 

12.78 

21 

14  37    6.83 

2.706 

13  12  53.7 

12.69 

21  16  28.4 

14  37  51.01 

2.652 

13  16  20.7 

12.42 

22 

14  38  10.92 

2.6!i4 

13  17  53.9 

12.33 

22  16  25.5 

14  38  53.78 

2.579 

13  21  14.4 

12.05 

23 

14  39  13.27 

2.561 

13  22  45.4 

11.96 

23  16  22.6 

14  39  54.78 

2.504 

13  25  59.2 

11.68 

24 

14  40  13.82 

2.485 

13  27  28.0 

11.59 

24  16  19.7 

14  40  63.97 

2.427 

13  30  35.2 

11.31 

25 

14  41  12.54 

2.407 

13  32    1.7 

11.22 

25  16  16.7 

14  41  51.29 

2.349 

13  35    2.3 

10.94 

26 

14  42    9.37 

2.328 

13  36  26.5 

10.84 

26  16  13.7 

14  42  46.70 

2.269 

13  39  20.4 

10.56 

27 

14  43    4.27 

2.247 

13  40  42.2 

10.46 

27  16  10.6 

14  43  40.17 

2.187 

13  43  29.4 

10.19 

28 

14  43  57.21 

2.164 

13  44  48.8 

10.09 

28  16    7.5 

14  44  31.65 

2.103 

13  47  29.4 

9.81 

29 

14  44  48.13 

2.079 

13  48  46.4 

9.71 

29  16    4.4 

14  45  21.10 

2.017 

13  51  29.5 

9.44 

30  14  45  37.01 

+1.993 

-13  52  35.0 

-  9.33*30  16    1.3  14  46    8.48 

+1.930 

-13  55    2.4 

-9.06 
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Date. 
1S7S. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  HEBIDIAN  TRANSIT. 

Appan^nt 

Kffht 
Aflcenaion. 

Difffor 
Ihour. 

Apparent 
Deputation. 

Diff.for 
1  hour. 

Mean  Time 
ofTranait. 

Apparent 

Right 
Ascension. 

Difllfor 
1  h.  of 
Long. 

Apparent 
Dcciinatiou. 

Diff.  for 

Ihour  of 

Long. 

h    m      8 

B 

0         /        // 

// 

d    h    m 

h    ni      s 

B 

O          /         // 

1 

0i 

Mar.  1 

14  44  48.13 

+2.079 

-13  48  46.4 

-  9.71 

1  16    4.4 

14  45  21.10 

+2.017 

-13  51  20.5 

-  9.44 

2 

14  45  37.01 

1.993 

13  52  35.0 

9.33 

2  16     1.3 

14  46    8.48 

I. .930 

13  55    2.4 

9.06 

3 

14  46  23.79 

1.905 

13  56  14.3 

8.95 

3  15  58.1 

14  46  53.73 

1.841 

13  58  35.1 

8.67 

4 

14  47    8.42 

1.815 

13  59  44.4 

8.56 

4  15  54.9 

14  47  36.82 

1 .750 

14     1  58.7 

8.29 

5 

14  47  50.87 

1.723 

14    3    5.3 

8.17 

5  15  51.6 

14  48  17.70 

1.657 

14     5  12.9 

7.90 

6 

14  48  31.09 

1.629 

14    6  16.8 

7.78 

6  15  48.3 

14  48  56.34 

1.562 

14     8  17.8 

IJSV 

7 

14  49    9.04 

1.533 

14     9  19.0 

7.39 

7  15  45.0 

J  4  49  32.69 

1.466 

14  11   13.4 

7.12 

8 

14  49  44.68 

1.436 

14  12  11.7 

7.00 

8  15  41.7 

14  50    6.72 

1.369 

14  13  59.5 

6.73 

9 

14  50  17.97 

1.337 

14  14  55.0 

6.61 

9  15  38.3 

14  50  38.37 

1.269 

14  16  36.3 

6.34 

10 

14  50  48.86 

1.236 

14  17  28.8 

6.21 

10  15  34.8 

14  51     7.60 

1.167 

14  19    3.7 

5.94 

11 

14  51  17.30 

1.133 

14  19  53.2 

5.81 

11  15  31.3 

14  51  34.37 

1.063 

14  21  21.4 

5.54 

12 

14  51  43.25 

1.029 

14  22    7.9 

5.41 

12  15  27.8 

14  51  58.63 

0.958 

14  23  29.6 

5.14 

13 

14  52    6.67 

0.922 

14  24  12.9 

5.01 

13  15  24.2 

U  52  20.33 

0.850 

14  25  28.1 

4.73 

14 

14  52  27.49 

0.813 

14  26    8.2 

4.60 

14  15  20.6 

14  52  39.43 

0.740 

14  27  16.8 

4.31 

15 

14  52  45.68 

0.702 

14  27  53.6 

4.18 

15  15  16.9 

14  52  55.86 

0.628 

14  28  55.5 

3.90 

16 

14  53    1.17 

0.589 

14  29  28.9 

3.76 

16  15  13.2 

14  53    9.58 

0.515 

14  30  24.1 

3.48 

17 

14  53  13.93 

0.474 

14  30  54.1 

3.34 

17  15    9.5 

14  53  20.56 

0.399 

14  31  42.7 

3.06 

18 

14  53  23.91 

0.357 

14  32    9.2 

2.91 

18  15    5.7 

14  53  28.74 

0.282 

14  32  51.1 

2.63 

19 

14  53  31.06 

0.238 

14  33  13.9 

2.48 

19  15     1.9 

14  53  34.08 

0.162 

14  33  49.1 

2.20 

20 

14  53  35.34 

+0.118 

14  34    8.2 

2.04 

20  14  58.0 

14  53  36.53 

+0.041 

14  34  36.8 

1.77 

21 

14  53  36.70 

-0.005 

14  34  52.0 

1.60 

21  14  54.0 

14  53  36.06 

-0.081 

14  35  13.9 

1.33 

22 

14  53  35.10 

0.129 

14  35  25.2 

1.16 

22  14  50.0 

14  53  32.62 

0.206 

14  35  40.3 

0.88 

23 

14  53  30.51 

0.254 

14  35  47.6 

0.71 

23  14  46.0 

14  53  26.18 

0.331 

14  35  56.1 

-  0.43 

24 

14  53  22.89 

0.381 

14  35  59.3 

-  0.26 

24  14  41.9 

14  53  16.73 

0.457 

14  36     1.1 

+  0.02 

25 

14  53  12.23 

0.508 

14  36    0.1 

+  0.20 

25  14  37.8 

14  53    4.22 

0.585 

14  35  55.2 

0.47 

26 

14  52  58.49 

0.637 

14  35  49.9 

0.65 

26  14  33.6 

14  .52  48.63 

0.714 

14  35  38.4 

0.93 

27   14  52  41.64 

0.767 

14  35  28.7 

1.11 

27  14  2.0.3 

14  52  29.96 

0.842 

14  35  10.6 

1.39 

28   14  52  21.68 

0.896 

14  34  56.5 

1.57 

28  14  25.0 

14  52    8.19 

0.972 

14  34  31.8 

1.84 

29 

14  51  58.61 

1.026 

14  34  13.2 

2.03 

29  14  20.7 

14  51  43.32 

1.101 

14  33  42.1 

2.30 

30 

14  51  32.41 

1.157 

14  33  19.0 

2.49 

30  14  16.3 

14  51  15.36 

1.229 

14  32  41.6 

2.75 

31 

14  51     3.10 

1.286 

14  32  13.9 

2.94 

31  14  11.9 

14  50  44.31 

1.358 

14  31  30.2 

3.20 

Apr.  1 

14  50  30.70 

1.414 

14  30  57.8 

3.40 

1  14     7.4 

14  50  10.20 

1.485 

14  30    8.0 

3.65 

2 

14  49  55.23 

1.542 

14  29  30.9 

3.85 

2  14    2.8 

14  49  33.05 

1.611 

14  28  35.0 

4.10 

3 

14  49  16.71 

1.668 

14  27  53.1 

4.30 

3  13  58.2 

14  43  52.89 

1.736 

14  26  51.3 

4.54 

4 

14  48  35.16 

1.794 

14  26    4.6 

4.74 

4  13  53.5 

14  48    9.73 

1.860 

14  24  57.0 

4.98 

5 

14  47  50.60 

1.918 

14  24    5.5 

5.18 

5  13  48.9 

14  47  23.61 

1.982 

14  22  52.1 

5.42 

6 

14  47    3.08 

2.041 

14  21  55.8 

5.62 

6  13  44.1 

14  46  34.58 

2.103 

14  20  36.8 

5.85 

7 

14  46  12.65 

2.161 

14  19  35.6 

6.06 

7  13  39.3 

14  45  42.67 

2.222 

14  18  11.2 

6.28 

8 

14  45  19.35 

2.280 

14  17    5.1 

648 

8  13  34.5 

14  44  47.95 

2.338 

14  15  35.4 

6.70 

9 

14  44  23.23 

2.396 

14  14  24.4 

6.90 

9  13  29.6 

14  43  50.47 

2.452 

14  12  49.6 

7.11 

10 

14  43  24.36 

2.509 

14  11  33.6 

7.32 

10  13  24.7 

14  42  50.29 

2.562 

14    9  53.9 

7.53 

11 

14  42  22.81 

2.619 

14    8  33.0 

7.73 

11  13  19.7 

14  41  47.49 

2.670 

14    6  48.4 

7.93 

12 

14  41  18.65 

2.726 

14    5  22.6 

8.13 

12  13  14.7 

14  40  42.16 

2.774 

14     3  33.4 

8.32 

13 

14  40  11.97 

2.830 

14    2    2.7 

8.52 

13  13    9.6 

14  39  34.36 

2.875 

14    0    9.1 

8.70 

14 

14  39    2.84 

2.930 

13  58  33.5 

8.90 

14  13    4.5 

14  38  24.18 

2.972 

13  56  35.8 

9.07 

15 

14  37  ^1.35 

3.026 

13  54  55.4 

9.27 

15  12  59.4 

14  37  11.72 

3.065 

13  52  53.7 

9.43 

16 

14  36  37.61 

3.117 

13  51     8.6 

9.63 

16  12  54.2 

14  35  57.09 

3.153 

13  49    3.1 

9.78 

17 

14  35  21.74 

3.204 

13  47  13.3 

9.!)7 

17  12  49.0 

14  34  40.40 

3.236 

13  45    4.3 

10.11 

18 

14  34    3.86 

3.285 

13  43    9.9 

10.30 

18  12  43.8 

14  33  21.78 

3.314 

13  40  57.7 

10.43 

19 

14  32  44.09 

3.361 

13  38  58.9 

10.61 

19  12  38.5 

U  32    1.36 

3.386 

13  36  43.7 

10.73 

20 

14  31  22.56 

3.431 

13  34  40.6 

10.90 

20  12  33.2 

14  30  39.27 

3.453 

13  32  22.8 

11.00 

21 

14  29  59.42 

3.495 

13  30  15.7 

11.17 

21   12  27.9 

14  29  15.66 

3.513 

13  27  55.7 

11.25 

22 

14  28  34.83 

3.553 

13  25  44.7 

11.41 

22  12  22.5 

14  27  50.70 

3.566 

13  23  22.9 

11.48 

23 

14  27    8.95 

3.603 

13  21     8.3 

11.63 

23  12  17.2 

14  26  24.53 

3.613 

13  18  44.8 

1 1 .69 

24 

14  25  41.94 

3.646 

13  16  26.9 

11.82 

24  12  11.8 

14  24  57.32 

3.652 

13  14    2.2 

11.86 

25 

14  24  13.98 

3.682 

13  11  41.3 

11.98 

25  12    6.4 

14  23  29.28 

3.683 

13    9  15.8 

12.00 

26 

14  22  45.25 

3.710 

13    6  52.1 

12.11 

26  12    1.0 

14  22    0.58 

3.707 

13    4  26.2 

12.12 

27 

14  21  15.94 

3.731 

13    2    0.1 

12.21 

27  11  55.6 

14  20  31.39 

3.724 

12  59  34.2 

12.20 

28 

14  19  46.22 

3.744 

12  57    6.1 

12.28 

28  11  50.1 

14  19     1.89 

3.733 

12  54  40.6 

12.25 

29 

14  18  16.29 

3.740 

12  52  10.9 

12.31 

29  11  44.7 

14  17  32.26 

3.7:^ 

12  49  46.2 

12.27 

30 

14  16  46.33 

3.746 

12  47  15.2 

12  32 

30  11   39.3 

14  16    2.69 

3.728 

12  44  51.7 

12.26 

31   14  15  16.53 

• 

-3.735 

-12  42  19.8 

+12.29  31   11  33.9114  14  33.38 

-3.713 

-12  39  57.9 

+12.21 
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FOE  WASHINGTON  MEAN  li 

roox. 

Diir.  for 
Itaour. 

FOR  MERIDIAN  TRANSIT. 

Date. 
1873. 

Apparent 

Kight 
Ascensioc. 

iDiff.for 
1  hour. 

8 

1 

Apparent 
DecUnatiou. 

Mean  Time 
ofTranait 

Apparent 

Right 
Ascension. 

Diff.for 
1  h.  of 
Long. 

Apparent 
Declination. 

Difllfor 

ihoorof 

Long. 

)t    m      H 

O         1        II 

II 

d 

h    m 

li    m      H 

n 

O          1         II 

fi 

May  1    14  15  16.53 

-3.735 

-12  42  19.8 

+12.29 

1 

11  33.9 

14  14  33.38 

-3.713 

-12  39  57.9 

+12.21 

2 

14  13  47.09 

3.717 

12  37  25.6 

12.22 

2 

11  2S.5 

14  13    4.50 

3.692 

12  35    5.7 

12.13 

3 

14  12  18.17 

3.691 

12  32  33.5 

12.12 

3  11  23.1 

14  11  36.23 

3.662 

12  30  15.9 

12.01 

4 

14  10  49.97 

3.658 

12  27  44.2 

11.98 

4 

11  17.7 

14  10    8.75 

3.626 

12  25  29.3 

11.86 

5 

14    9  22.66 

3.617 

12  22  58.5 

11.81 

5 

11   12.3 

14    8  42.24 

3.582 

12  20  46.7 

11.68 

6 

14    7  56.40 

3.57U 

12  18  17.3 

11.61 

6  11     7.0 

14     7  16.85 

3.532 

12  16    8.8 

11.47 

7 

14    6  31.35 

3.516 

12  13  41.3 

11.38 

7 

11     1.6 

14    5  52.72 

3.476 

12  11  36.4 

11.23 

6 

14    5    7.67 

3.456 

12    9  11.1 

11.12 

8 

10  56.3 

14    4  30.02 

3.414 

12    7  10.1 

10.96 

9 

14    3  45.51 

3.390 

12    4  47.5 

10.83 

9 

10  51.1 

14     3    8.90 

3.345 

12    2  50.7 

10.66 

10 

14    2  25.01 

3.318 

12    0  31.2 

10.52 

10 

10  45.8 

14     1  49.48 

3.272 

11  58  28.8 

10.33 

11 

14     1     6.29 

3.241 

1 1  56  22  8 

10.18 

11 

10  40.6 

14    0  31.89 

3.193 

11  54  35.0 

9.98 

12 

13  59  49.50 

3.157 

1 1  52  22.e 

9.81 

12 

10  35.4 

13  59  16.26 

3.108 

11  50  39.8 

9  61 

13 

13  58  34.76 

3.070 

1 1  48  32.(: 

9.41 

13 

10  30.2 

13  58    2.72 

3.019 

11  46  54.0 

9iM) 

14 

13  57  22.18 

2.JJ78 

11  44  51.1 

8.t>9 

14 

10  25.1 

13  56  51.37 

2.926 

11  43  18.3 

8.77 

15 

13  56  11.86 

2.881 

11  41  20.4 

8.55 

15 

10  20.0 

13  55  42.31 

2.828 

1 1  39  53.0 

8.33 

16 

13  55    3.91 

2.780 

11  38    0.5 

8.09 

16 

10  15.0 

13  54  35.64 

2.726 

11  36  38.6 

7.86 

17 

13  53  58.44 

2.675 

11  34  52.0 

7.61 

17  10  10.0 

13  53  31.48 

2.619 

11  33  35.8 

7.37 

18 

13  52  55.56 

2.565 

11  31  55.5 

7.10 

18 

10    5.0 

13  52  29.93 

2.509 

1 1  30  45.0 

6.86 

19 

13  51  55.35 

2.452 

11  29  11.3 

6.57 

19 

10    0.1 

13  51  31.06 

2.396 

11  28    6.7 

6.33 

20 

13  50  57.88 

2.336 

11  26  40.0 

6.03 

20 

9  55.3 

13  50  34*94 

2.280 

11  25  41.3 

5.78 

21 

13  50    3.23 

2.217 

11  24  22.0 

5.47 

21 

9  50.5 

13  49  41.65 

2.160 

1 1  2:)  29.3 

5.21 

22 

13  49  11.48 

2.095 

11  22  17.7 

4.89 

22 

9  45.7 

13  48  51.27 

2.038 

11  21  31.1 

4.63 

23 

13  48  22.68 

1.971 

11  20  27.4 

4.30 

23 

9  41.0 

13  48    3.84 

1.914 

11  19  47.0 

4.04 

24 

13  47  36.81) 

1.845 

11  18  51.5 

3.69 

24 

9  36.3 

13  47  19.42 

1.787 

11  18  17.2 

3.43 

25 

13  46  54.16 

1.716 

11  17  30.4 

3.07 

25 

9  31.7 

13  46  38.06 

1.659 

11  17    2.3 

2.81 

26 

13  46  14.55 

1.585 

11  16  24.4 

2.44 

26 

9  27.1 

13  45  59.81 

1.529 

11  16    2.5 

2.18 

27 

13  45  38.08 

1.454 

11  15  33.6 

1.80 

27 

9  22.6 

13  45  24.69 

1.398 

11  15  17.9 

1.54 

28 

13  45    4.77 

1 .322 

11  14  58.2 

1.16 

28 

9  18.1 

13  44  52.72 

1.266 

11   14  48.7 

0.!W 

20 

13  44  34.65 

1.188 

11   14  38.3 

+  0.50 

29 

9  13.7 

13  44  23.92 

1.133 

11   14  34.9 

+  0.25 

30 

13  44     7.73 

1.054 

11   14  34.2 

-  0.16 

30 

9    9.4 

13  43  58.31 

1.000 

11   14  36.8 

-  0.40 

31 

13  43  44.0 

0.921 

11  14  45.8 

0.81 

31 

9    5.1 

13  43  35.90 

0.867 

11   14  54.3 

i.(:6 

June  1 

13  43  23.54 

0.787 

11  15  13.2 

147 

1 

9    O.H 

13  43  16.67 

0.735 

11   15  27..' 

1.71 

2 

13  43    6.24 

0.654 

11  15  56.2 

2.12 

2 

8  56.6 

13  43    0.61 

0.603 

11   16  16.2 

2.:i6 

3 

13  42  52.14 

0.521 

11   16  54.9 

2.77 

3 

8  52.5 

13  42  47.73 

0.470 

11   17  20.6 

3.01 

4 

13  42  41.23 

0.388 

11  18    9.3 

3.42 

4 

8  48.4 

13  42  38.02 

0.339 

11  18  40.5 

3.65 1 

5 

13  42  33.48 

0.257 

11  19  39.3 

4.07 

5 

8  44.3 

13  42  31.44 

0.210 

11  20  15.U 

4.29 

6 

13  42  28.85 

-0.128 

11  21  24.6 

4.70 

6 

8  40.3 

13  42  27.95 

-0.082 

11  22    6.4 

4.91 

7 

13  42  27.31 

0.000 

11  23  24.9 

5.32 

7 

8  36.4 

13  42  27.51 

+0.045 

11  24  11.7 

5J)3 

8 

13  42  28.83 

+0.127 

11  25  40.1 

5.95 

8 

8  32.5 

13  42  30.11 

0.171 

11  26  31.!) 

6.15 

9 

13  42  33.39 

0.253 

11  28  10.3 

6.57 

9 

8  28.7 

13  42  35.72 

0.296 

11  29    6.8 

6.76 

10 

13  42  40.97 

0.378 

11  30  55.2 

7.17 

10 

8  24.9 

13  42  44.32 

0.420 

11  31  56.3 

7.36 

11 

13  42  51.51 

0.501 

11  33  54.4 

7.76 

11 

8  21.1 

13  42  55.87 

0.542 

11  35    0.1 

7i)5 

12 

13  43    4.99 

0.623 

11  37    7.8 

8.:» 

12 

8  17.4 

13  43  10.33 

0.663 

11  38  17.9 

8.53 

13 

13  43  21.39 

0.743 

11  40  35.2 

8.93 

13 

8  13.8 

13  43  27.68 

0.782 

11  41  49.5 

51.10 

14 

13  43  40.66 

0.862 

11  44  16.4 

9.50 

14 

8  10.2 

13  43  47.87 

0.900 

11  45  34.8 

9.67 

15 

13  44    2.75 

0.979 

11  48  11.1 

10.06 

15 

8    6.7 

13  44  10.86 

1.016 

11  49  33.4 

10i22 

16 

13  44  27.63 

1.095 

11  52  19.1 

10.61 

16 

8    3.2 

13  44  36.61 

1.130 

11  53  45j^ 

10.76 

17 

13  44  55.29 

1.210 

n  56  40.1 

11.15 

17 

7  59.7 

13  45    5.1 1 

1.245 

11  58    9.9 

11.30 

18 

13  45  25.69 

1.323 

12     1   14.0 

11.68 

18 

7  56.3 

13  45  36.34 

1 .357 

12    2  47.4 

11.82 

19 

13  45  58.79 

1.435 

12    6    0.6 

12.20 

19 

7  52.9 

13  46  10.25 

1.468 

12    7  37.4 

12.34 

20 

13  46  34.57 

1.546 

12  10  59.6 

12.72 

20 

7  49.6 

13  46  46.81 

1.578 

12  12  39.8 

12.85 

21 

13  47  12.99 

1.655 

12  16  10.9 

13.22 

21 

7  46.3 

13  47  25.99 

1.686 

12  17  54.3 

13.35 

22 

13  47  54.01 

1.763 

12  21  34.1 

13.71 

22 

7  43.1 

13  48    7.75 

1.794 

12  23  20.5 

13.84 

23 

13  48  37.61 

1.870 

12  27    9.0 

14.20 

23 

7  39.9 

13  48  52.07 

1.899 

12  28  58.4 

14.32 

24 

13  49  23.74 

1.975 

12  32  55.5 

14.68 

24 

7  36.7 

13  49  38.90 

2.003 

12  34  47.8 

14.79 

25 

13  50  12.38 

2.078 

12  38  53.3 

15.14 

25 

7  33.6 

13  50  28.21 

2.106 

12  40  48.3 

I5J£5 

26 

13  51     3.48 

2.180 

12  45    2.1 

15.59 

26 

7  30.5 

13  51  19.97 

2.207 

12  46  5:).7 

15.70 

27 

13  51  57.02 

2.281 

12  51  21.7 

16.03 

27 

7  27.5  13  52  14.15 

2.307 

12  53  21.8 

16.13 

28 

13  52  52.96 

2.380 

12  57  51.7 

16.46 

28 

7  24.5  13  53  10.70 

2.405 

12  59  54.1 

16J>5 

29  13  53  51.24 

2.477 

13    4  31.6 

16.87 

29 

7  21.6'  13  54     9.58 

2.501 

13    6  36.2 

16.% 

30   13  54  51.84 

2.572 

13  11  21.3 

17.27 

30 

7  18.7: 13  55  10.75 

2.5% 

13  13  28.0 

17.36 

31    13  55  54.71 

+2.666 

-13  18  20.6 

-17.66   31 

7  15.8  13  56  14.18 

+2.689 

-13  20  2d.3 

-17.75 
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Date. 
1878. 

FOB  WASUINGTON  MEAN  NOON. 

FOB  MEBIDIAN  TBANSIT. 

Apparent 

Right 
Ascenaion. 

Diff.  for 
1  hour. 

H 

Apparent 
Declination. 

Diff.  for 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Asoeusion. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Decimutiou. 

Diff.  for 

1 honrof 

Long. 

h     lU       8 

O          /         // 

ft 

il 

li    ni 

h    m      8 

H 

0      1     /I 

II 

Jaly  1 

13  55  54.71 

+2.666 

-13  18  20.6 

-17.66 

1 

7  15.8 

13  56  14.1842.68:) 

-13  20  2J.3 

-17.75 

2 

13  56  59.81 

2.758 

13  25  29.2 

18.04 

2 

7  12.1) 

13  57  19.81 

2.78J 

13  27  39.7 

18.12 

3 

13  58    7.10 

2.848 

13  32  46.6 

18.41 

3 

7  10.1 

13  58  27.62 

2.870 

13  34  58.9 

18.48 

4 

13  59  16.53 

2.937 

13  40  12.6 

18.76 

4 

7    7.4 

13  59  37.55 

2.957 

13  42  26.5 

18.82 

5 

14     0  28.07 

3.024 

13  47  46.8 

19.09 

5 

7    4.6 

14    0  49.57 

3.044 

13  50    2.2 

19.15 

6 

14     1  41.69 

3.110 

13  55  28.8 

19.41 

6 

7    1.9 

14    2    3.65 

3.129 

13  57  45.6 

19.46 

7 

14    2  57.34 

3,195 

14    3  18.3 

19.72 

7 

6  59.3 

14    3  19.75 

3.212 

14    5  36.4 

19.77 

8 

14    4  15.00 

3.277 

14  11  15.1 

20.02 

8 

6  56.6 

14    4  37.83 

3.294 

14  13  34.4 

20.06 

9 

14    5  34.62 

3.358 

14  19  18.9 

20.30 

9 

6  54.0 

14    5  57.87 

3.375 

14  21  39.2 

20.34 

10 

14    6  56.18 

3.438 

14  27  29.3 

20.57 

10 

6  51.4 

14    7  19.84 

3.455 

14  29  50.6 

20.61 

11 

14    8  19.65 

3.517 

14  35  46.1 

20.83 

11 

6  48.9 

14    8  43.70 

3.533 

14  38    8.3 

20.86 

12 

14    9  45.00 

3.595 

14  44     9.0 

21.07 

12 

6  46.4 

14  10    9.42 

3.610 

14  46  32.0 

21.11 

13 

14  11  12.20 

3.671 

14  52  37.6 

21.31 

13 

6  43.9 

14  11  36.99 

3.686 

14  55     1.3 

21.34 

14    14  12  41.22 

3.746 

15     1  11.8 

21.54 

14 

6  41.5 

14  13    6.36 

3.761 

15    3  36.1 

21.56 

15 

14  14  12.03 

3.821 

15    9  51.2 

21.75 

15 

6  39.1 

14  14  37.52 

3.835 

15  12  16.0 

21.77 

16 

14  15  44.63 

3.895 

15  18  35.5 

21.95 

16 

6  36.7 

14  16  10.45 

3.909 

15  21     0.8 

21.97 

17 

14  17  18.99 

3.968 

15  27  24.6 

22.14 

17 

6  34.3 

14  17  45.14 

3.981 

15  29  50.3 

22.16 

18 

14  18  55.10 

4.040 

15  36  18.3 

22.33 

18 

6  32.0 

14  19  21.56 

4.053 

15  38  44.3 

22.34 

W 

14  20  32.92 

4.111 

15  45  16.2 

22.50 

19 

6  29.7 

14  20  59.69 

4.124 

15  47  42.5 

22.51 

20 

14  22  12.44 

4.182 

15  54  18.2 

22.66 

20 

6  27.4 

14  22  39.51 

4.194 

15  56  44.7 

22.67 

21 

14  23  53.65 

4.252 

16    3  24.0 

22.82 

21 

6  25.2 

14  24  21.01 

4.264 

16    5  50.6 

22.82 

22 

14  25  36.54 

4.321 

16  12  33.4 

22.96 

22 

6  23.0 

14  26    4.18 

4.333 

16  15    0.1 

22.96 

23 

14  27  21.08 

4.390 

16  21  46.1 

23.10 

23 

6  2XS 

14  27  48.99 

4.401 

16  24  12.8 

23.09 

24 

14  29    7.24 

4.457 

16  31     1.9 

23.22 

24 

6  18.6 

14  29  35.42 

4.468 

16  33  28.5 

2;).21 

25 

14  30  55.02 

4.524 

16  40  20.4 

23.32 

25 

6  16.5 

14  31  23.46 

4.5'35 

16  42  46.9 

23.32 

26 

14  32  44.39 

4.590 

16  49  41.4 

23.42 

26 

6  14.4 

14  33  13.08 

4.600 

16  52    7.6 

23.41 

27 

14  34  35.34 

4.655 

16  59    4.7 

23.51 

27 

6  12.3 

14  35    4.27 

4.665 

17    1  30.6 

23.50 

28 

14  36  27.84 

4.719 

17    8  30.0 

23.59 

28 

6  10.2 

14  36  57.01 

4.729 

17  10  55.6 

23.58 

29 

14  38  21.87 

4.783 

17  17  57.0 

23.65 

29 

6    8.2 

14  38  51.27 

4.792 

17  20  22.2 

23.64 

30 

14  40  17.41 

4.845 

17  27  25.3 

23.70 

30 

6    6.2 

14  40  47.03 

4.854 

17  29  50.0 

23.68 

31 

14  42  14.44 

4.907 

17  36  54.7 

23.74 

31 

6    4.2 

14  42  44.27 

4.915 

17  39  18.9 

23.72 

Aug.l 
2 

14  44  12.93 

4.967 

17  46  24.9 

23.77 

1 

6    2.2 

14  44  42.96 

4.975 

17  48  48.5 

23.75 

14  46  12.86 

5.026 

17  55  55.8 

•  2:i79 

2 

6    0.3 

14  46  43.09 

5.035 

17  58  18.7 

23.76 

3 

14  48  14.21 

5.085 

18    5  26.9 

23.80 

3 

5  58.4 

14  48  44.63 

5.094 

18    7  49.0 

23.76 

4 

14  50  16.97 

5.144 

18  14  57.9 

23.79 

4 

5  56.5 

14  50  47.58 

5.152 

18  17  19.2 

23.75 

5 

14  52  21.12 

5.202 

18  24  28.5 

23.76 

5 

5  54.6 

14  52  51.91 

5.209 

18  26  48.9 

23.73 

6 

14  54  26.65 

5.258 

18  *33  58.5 

23.73 

6 

5  52.8 

14  54  57.61 

5.265 

18  36  18.0 

23.70 

7 

14  56  33.52 

5.314 

18  43  27.6 

23.69 

7 

5  5L0 

14  57    4.65 

5.321 

\6  45  46.2 

23.65 

8 

14  58  41.73 

5.370 

18  52  55.7 

23.64 

8 

5  49.2 

14  59  13.02 

5.376 

18  55  13.2 

23.60 

9 

15    0  blJ27 

5.425 

19    2  22.4 

23.58 

9 

5  47.4 

15    1  22.72 

5.432 

19    4  38.9 

23.54 

10 

15    3    2.14 

5.480 

19  11  47.4 

23.50 

10 

5  45.6 

15    3  33.74 

5.486 

19  14    2.8 

23.46 

11 

15    5  14.30 

5.534 

19  21  10.5 

23.42 

11 

5  43.9 

15    5  46.06 

5.540 

19  23  24.7 

23.37 

12 

15    7  27.76 

5.587 

19  30  31.5 

23.33 

12 

5  42.2 

15    7  59.67 

5.594 

19  32  44.5 

23.28 

13 

15    9  42J31 

5.641 

19  39  50.2 

23.22 

13 

5  40.5 

15  10  14.56 

5.647 

19  42    1.9 

23.17 

14 

15  11  58.53 

5.694 

19  49    6.3 

23.11 

14 

5  38.8 

15  12  30.72 

5.700 

19  51  16.8 

23.06 

15 

15  14  15.81 

5.746 

19  58  19.6 

22.99 

15 

5  37.2 

15  14  48.14 

5.752 

20    0  28.7 

22.93 

16 

15  16  34.34 

5.798 

20    7  29.7 

22.86 

16 

5  35.6 

15  17    6.81 

5.804 

20    9  37.4 

22.80 

17 

15  18  54.14 

5.851 

20  16  36.6 

22.72 

17 

5  34.0 

15  19  26.74 

5.856 

20  18  42.9 

22.66 

18 

15  21  15.18 

5.903 

20  25  40.0 

22.57 

18 

5  32.4 

15  21  47.91 

5.908 

20  27  44.9 

22.51 

19 

15  23  37.46 

5.954 

20  34  39.7 

22.41 

19 

5  :«).8 

15  24  10.32 

5.959 

20  36  43.1 

22.34 

20 

15  26    0.97 

6.005 

20  43  35.4 

22.23 

20 

5  29.3 

15  26  33.96 

6.010 

20  45  37.3 

22.17 

21 

15  28  25.70 

6.056 

20  52  26.8 

22.05 

21 

5  27.7 

15  28  58.81 

6.061 

20  54  27.2 

21.99 

22 

15  30  51.65 

6.106 

21     1  13.8 

21.87 

22 

5  26.2  15  31  24.88 

6.111 

21     3  12.6 

21.80 

23 

15  33  18.80 

6.156 

21     9  56.2 

21 .67 

23 

5  24.7  15  33  52.15 

6.161 

21  11  53.3 

21.60 

24 

15  35  47.14 

6.205 

21  18  33.7 

2i.45 

24 

5  23.3 

15  36  20.61 

6.210 

21  20  29.1 

21.38 

25 

15  38  16.65 

6.254 

21  27    5.9 

21.23 

25 

5  21.8 

15  38  50.23 

6.258 

21  28  59.6 

21.16 

26 

15  40  47.33 

6.302 

\   21  35  32.6 

20.99 

26 

5  20.4 

15  41  21.01 

6.306 

21  37  24.6 

20.92 

27 

15  43  19.15 

6.350 

!    21  43  53.5 

20.75 

27 

5  19.0 

15  43  52.94 

6.354 

21  45  43.7 

20.67 

28 

15  45  52.11 

6.397 

21  52    8.4 

20.49 

28 

5  17.6 

15  46  26.00 

6.401 

21  53  56.7 

20.42 

29 

15  48  26.18 

6.443 

22    0  17.1 

20,23 

29 

6  16.2 

15  49    0.17 

6.447 

22    2    3.6 

20.15 

30 

15  51     1.36 

6.489 

22    8  19.3 

19.96 

30 

5  14.9 

15  51  35.44 

6.492 

22  10    3.9 

19.87 

31 

15  53  37.63 

46.534 

-22  16  14.8 

-19.67 

31 

5  13.6 

15  54  11.80 

46.537 

-22  17  57.4 

-19.59 

46 
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MARS,  1873. 


!       FOR  WASHINGTON  MKAN  NOON. 

1 

FOR  MERIDIAN  TRANSIT. 

Date. 
1878. 

'     Apparent 
Kight 
Ascenaioc. 

Dlflf.  for 
1  hour. 

1 

Apparent 
Declination. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hourof 

Long. 

h    m      8 

8 

O          1         II 

// 

(1     h    m 

h     Ul        8 

8 

Oil! 

jj 

Sept.  1 

15  56  14.98 

+6.578 

-22  24     3.3 

-19.37 

1     5  12.3 

15  56  49.24 

+6.582 

-22  25  43.9 

-19.29 

2 

15  58  53.39 

6.622 

22  31  44.4 

19.06 

2    5  11.0 

15  59  27.73 

6.626 

22  33  23.0 

18.9« 

3 

16     1  32.84 

6.665 

22  39  18.1 

18.74 

3    5    9.7 

16    2    7.27 

6.669 

22  40  54.6 

18.66 

4 

16    4  13.33 

6.708 

22  46  44.0 

18.41 

4    5    8.4 

16    4  47.83 

6.711 

22  48  18.4 

18.32 

5 

16    6  54.83 

6.750 

22  54     1.8 

18.07 

5    5    7.2 

16    7  29.41 

6.753 

22  55  34.1 

17.98 

6 

16    9  37.34 

6.792 

23    1  n.3 

17.72 

6    5    5.9 

16  10  12.00 

6.795 

23    2  41.5 

17.63 

7 

16  12  20.85 

6.833 

23    8  12.4 

17.37 

7    5    4.7 

16  12  55.58 

6.836 

23    9  40.4 

17.28 

8 

16  15    5.34 

6.874 

23  15    4.9 

17.00 

8    5    3.5 

16  15  40.14 

6.877 

23  16  30.7 

16i)l 

9 

16  17  50.81 

•6.915 

23  21  48.5 

16.63 

9    5    2.3 

16  18  25.67 

6.917 

23  23  12.1 

16.54 

10 

16  20  37.24 

6.954 

23  28  22.9 

16.24 

10    5    1.2 

16  21  12.17 

6.957 

23  29  44.3 

16.15 

11 

16  23  24.62 

6.994 

23  34  48.0 

15.85 

11    5    0.0 

16  23  59.62 

6.997 

23  36    7.1 

15.75 

12 

16  26  12.95 

7.033 

23  41     3.6 

15.45 

12    4  58.9 

16  26  48.01 

7.036 

2:)  42  20.4 

15A5 

13 

16  29    2.20 

7.071 

23  47    9.5 

15.04 

13    4  57.8 

16  2!)  37.32 

7.074 

23  48  2.3.9 

14.94 

14 

16  31  52.38 

7.110 

23  53    5.4 

14.62 

14    4  56.7 

16  32  27.56 

7.112 

23  54  17.5 

14.52 

15 

16  34  43.48 

7.148 

23  58  51.2 

14.20 

15    4  55.6 

16  35  18.71 

7.150 

24    0    0.9 

14.10 

16 

16  37  35.48 

7.185 

24    4  26.7 

13.76 

16    4  54.5 

16  38  10.77 

7.188 

24    5  34.0 

13.66 

17 

16  40  28.37 

7.222 

24     9  51.6 

13.31 

17    4  53.5 

16  41     3.72 

7.225 

24  10  56.5 

13.21 

18 

16  43  22.15 

7.259 

24  15    5.7 

12.86 

18    4  52.4 

16  43  57.55 

7.261 

24  16    8.2 

12.76 

19 

16  46  16.81 

7.295 

24  20    8.9 

12.40 

19    4  51.4 

16  46  52.26 

7.297 

24  21     8.!) 

12.30 

20 

16  49  12.32 

7.330 

24  25     1.0 

11.94 

20    4  50.4 

16  49  47.81 

7.332 

24  25  58.5 

11.83 

21 

16  52    8.66 

7.365 

24  29  41.8 

11.46 

21     4  49.4 

16  52  44.20 

7.367 

24  30  36.8 

11.36 

22 

16  55    5.84 

7.399 

24  34  11.0 

10.97 

22    4  48.4 

16  55  41.42 

7.401 

24  35    3.5 

10iJ7 

23 

16  58    3.82 

7.433 

24  38  28.5 

10.48 

23    4  47.4 

16  58  39.44 

7.434 

24  39  18.5 

10.37 

24 

17    1    2.60 

7.465 

24  42  34.0 

9.98 

24    4  46.5 

17     1  38.26 

7.466 

24  43  21.4 

9Jg7 

25 

17    4    2.14 

7.496 

24  46  27.4 

9.47 

25    4  45.5 

17    4  37.83 

.  7.498 

24  47  12.2 

9^ 

26 

17    7    2.43 

7J>27 

24  50    8.4 

8.95 

26    4  44.6 

17    7  38.15 

7.529 

24  50  506 

8.84 

27 

17  10    3.46 

7.558 

24  53  36.9 

8.43 

27    4  43.7 

17  10  39.21 

7.559 

24  54  16.5 

8.31 

28 

17  13    5.20 

7.587 

24  56  52.8 

7.90 

28    4  42.7 

17  13  40.97 

7.588 

24  57  2J>.7 

7.78 

29 

17  16    7.63 

7.615 

24  59  55.8 

7.35 

29    4  41.8 

17  16  43.41 

7.616 

25    0  30.1 

7.24 

30 

17  19  10.72 

7.642 

25    2  45.7 

6.80 

30    4  41.0 

17  19  46.52 

7.643 

25    3  17.3 

6.69 

Oct.  1 

17  22  14.47 

7.669 

25    5  22.4 

6.25 

1     4  40.1 

17  22  50.28 

7.670 

25    5  51.3 

6.14 

2 

17  25  18.85 

7.695 

25    7  45.8 

5.69 

2    4  39.2 

17  25  54.67 

7.696 

25    8  12.0 

5.58 

3 

17  28  23.84 

7.720 

25    9  55.6 

5.13 

3    4  38.4 

17  28  59.67 

7.720 

25  10  19.1 

5.01 

4 

17  31  29  41 

7.744 

25  11  51.8 

4.56 

4    4  37.5 

17  32    5.24 

7.744 

25  12  12.6 

4.44 

5 

17  34  35.55 

7.767 

25  13  34.3 

3.98 

5    4  36.7 

17  35  11.38 

7.767 

25  13  52.4 

3.87 

6 

17  37  42.24 

7.790 

25  15    2.9 

3.40 

6    4  35.8 

17  38  18.07 

7.790 

25  15  18.3 

3.28 

7 

17  40  49.47 

7.812 

25  16  17.4 

2.81 

7    4  35.0 

17  41  25iJ9 

7.811 

25  16  30.0 

2.G9 

8 

17  43  57.21 

7.833 

25  17  17.7 

2.21 

8    4  34.2 

17  44  33.02 

7.832 

25  17  27.6 

2.10 

9 

17  47    5.45 

7.854 

25  18    3.7 

1.62 

9    4  33.4 

17  47  41.25 

7.853 

25  18  10.8 

1.50 

10 

17  50  14.18 

7.874 

25  18  35.3 

1.02 

10    4  32.6 

17  50  49.96 

7.873 

25  18  39.6 

0.90 

11 

17  53  23.37 

7.893 

25  18  52.4 

-  0.41 

11     4  31.8 

17  53  59.14 

7.892 

25  18  54.0 

-  0.30 

12 

17  56  33.01 

7.911 

25  18  55.0 

+  0.20 

12    4  31.0 

17  57    8.76 

7.910 

25  18  53.9 

+  0.31 

13 

17  59  43.09 

7.929 

25  18  43.0 

0.81 

13    4  30.3 

18    0  18.81 

7.928 

25  18-39.1 

0.92 

14 

18    2  53.59 

7.946 

25  18  16.2 

1.43 

14    4  29.5 

18    3  29.29 

7.945 

25  18    9.5 

1.54 

15 

18    6    4.49 

7.962 

25  17  34.5 

2.05 

15    4  28.7 

18    6  40.16 

7.961 

25  17  25.1 

2.16 

16 

18    9  15.77 

7.978 

25  16  37.8 

2.68 

16    4  28.0 

18    9  51.41 

7.976 

25  16  25j6 

2.79 

17 

18  12  27.42 

7.993 

25  15  26.1 

3.30 

17    4  27.2 

18  13    3.02 

7.991 

25  15  11.2 

3.42 

18 

18  15  39.41 

8.007 

25  13  59.4 

3.93 

18    4  26.5 

18  16  14.98 

8.005 

25  13  41.7 

4.05 

19 

18  18  51.74 

8.020 

25  12  17.5 

4.56 

19    4  25.8 

18  19  27.27 

8.018 

25  11  57.0 

4.68 

20 

18  22    4.37 

8.032 

25  10  20.4 

6.20 

20    4  25.0 

18  22  39.86 

8.030 

25    9  57.2 

5.31 

21 

18  25  17.29 

8.044 

25    8    8.0 

5.84 

21    4  24.3 

18  25  52.r3 

8.041 

25    7  42.0 

5.95 

22 

18  28  30.47 

8.054 

25    5  40.2 

6.48 

22    4  23.6 

18  29    5.86 

8.052 

25    5  11.5 

6.59 

23 

18  31  43.89 

8.064 

25    2  57.0 

7.12 

23    4  22.9 

18  32  19^22 

8.061 

25    2  25£ 

7.23 

24 

18  34  57.52 

8.073 

24  59  58.5 

7.76 

24    4  22.2 

18  35  32.79 

8.070 

24  59  24.3 

7.87 

25 

18  38  11.36 

8.081 

24  56  44.5 

8.40 

25    4  21.4 

18  38  46.57 

8.078 

24  56    7.6 

6.52 

26 

18  41  25.38 

8.088 

24  53  15.1 

9.05 

26    4  20.7 

18  42    0.52 

8.084 

24  52  35.5 

9.16 

27 

18  44  39.55 

8.093 

24  49  30.2 

9.69 

27    4  20.0 

18  45  14.^ 

8.090 

24  48  47.9 

9.81 

28 

18  47  53.84 

8.098 

24  45  29.8 

10.34 

28    4  19.3 

18  48  28.84 

8.095 

24  44  44.8 

10.45 

29 

18  51     8.24 

8.102 

24  41  13.8 

10.99 

29    4  18.6 

18  51  43.16 

8.098 

24  40  26.2 

11.10 

30 

18  54  22.72 

8.105 

24  36  42.4 

11.63 

30    4  17.9 

18  54  57.56 

8.101 

24  35  52.1 

11.74 

31 

18  57  37.26 

8.107 

24  31  55.5 

12.27 

31    4  17.2 

18  58  12.02 

8.103 

24  31     2i> 

12.:» 

32  19    0  51.851 +8.109' -24  26  53.2 

+12.92  32    4  16.5 

19    1  26.52 

-1^.105 

-24  25  57.7 

+13.C2 
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Dftte. 
187S. 

FOB  WASILLNGTON  MEAN  NOON. 

FOE  MERIDIAN  TRANSIT. 

Apparent 

KiKht 
Ascension. 

Diff  for 
IhooT. 

Apparent 
DecluiAtion. 

Diff.  for 
Itaour. 

Mean  Time 
of  Transits 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.of 
Long. 

Apparent 
Declination. 

Diff.  for 

1  liourof 

Long. 

h    m      s 

8 

-24  2d  53.2 

ti 

d 

h    m 

h    m      s 

s 

O          /         // 

/> 

Nov.  1 

19    0  51.85 

4^.109 

+12.92 

1 

4  16.5 

19    1  26.52 

48.105 

-24  25  57.7 

413.02 

2 

19    4    6.46 

8.109 

24  21  35.4 

13.56 

2 

4  15.8 

19    4  41.04 

8.105 

24  20  37.4 

13.67 

3 

19    7  21.07 

8.108 

24  16    2.3 

14.20 

3 

4  15.1 

19    7  55.55 

8.104 

24  15    1.7 

14.31 

4 

19  10  35.66 

8.107 

24  10  13.8 

14.84 

4 

4  14.4 

19  11  10.04 

8.103 

24    9  10.6 

14.95 

5 

19  13  50.23 

8.106 

24    4  10.0 

15.48 

5 

4  13.7 

19  14  24.51 

8.102 

24    3    4.3 

15.58 

6 

19  17    4.75 

8.104 

23  57  51.0 

16.11 

6 

4  13.0 

19  17  38.93 

8.099 

23  56  42.8 

16.21 

7 

19  20  19.21 

8.101 

23  51  16.9 

16.74 

7 

4  12.3 

19  20  53.28 

8.096 

23  50    6.2 

16.84 

8 

19  23  33.58 

8.097 

23  44  27.6 

17.37 

8 

4  11.6 

19  24    7.54 

8.092 

23  43  14.5 

17.47 

9 

19  26  47.86 

8.093 

23  37  23.2 

18.00 

9 

4  10.9 

19  27  21.70 

8.088 

23  36    7.7 

18.10 

10 

19  30    2.03 

8.088 

23  30    3.7 

18.62 

10 

4  10.2 

19  30  35.76 

8.083 

23  28  45.8 

18.72 

11 

19  33  16.09 

8.083 

23  22  29.3 

19.24 

11 

4    9.5 

19  33  49.70 

8.078 

23  21    9.0 

19.34 

12 

19  36  30.03 

8.078 

2.*)  14  40.0 

19.86 

12 

4     8.8 

19  37    3.52 

8.073 

23  13  17.4 

19.96 

13 

19  39  43.82 

8.071 

23    6  36.0 

20.48 

13 

4     8.1 

19  40  17.19 

8.066 

23    5  11.1 

20.57 

14 

19  42  57.45 

8.064 

22  58  17.2 

21.09 

14 

4    7.4 

19  43  30.70 

8.059 

22  56  50.0 

21.18 

15 

19  46  10.91 

8.057 

22  49  43.8 

21.69 

15 

4    6.7 

19  46  44.03 

8.052 

22  48  14.4 

21.79 

16 

19  49  24.19 

8.049 

22  40  55.9 

22.30 

16 

4    5.9 

19  49  57.18 

8.044 

22  39  24.3 

22.39 

17 

19  52  37.27 

8.041 

22  31  53.5 

22.90 

17 

4    5.2 

19  53  10.13 

8.035 

22  30  19.7 

22.99 

18 

19  55  50.15 

8.032 

22  22  36.8 

23.49 

18 

4    4.5 

19  56  22.87 

8.026 

22  21     0.9 

23.58 

19 

19  59    2.80 

8.022 

22  13    5.9 

24.08 

19 

4     3.7  19  59  35.39 

8.017 

22  11  27.8 

24.17 

20 

20    2  15.22 

8.012 

22    3  20.8 

24.67 

20 

4     3.0 

20    2  47.67 

8.006 

22    1  40.7 

24.75 

21 

20    5  27.3.^ 

8.001 

21  53  21.8 

25.25 

21 

4     2.3 

20    5  59.70 

7.995 

21  51  39.6 

25.33 

22 

20    8  39.29 

7.990 

21  43    8.9 

25.82 

22 

4     1.5 

20    9  11.45 

7.984 

21  41  24.7 

25.91 

23 

20  11  50.91 

7.978 

21  32  42.2 

26.39 

23 

4    0.8 

20  12  22.92 

7.972 

21  30  66.1 

26.47 

24 

20  15    2.25 

7.966 

21  22    2.0 

26.95 

24 

4     0.0 

20  15  34.11 

7.960 

ftV  20  14.0 

27.03 

25 

20  18  13.28 

7.953 

21  11    8.4 

27.51 

25 

3  59.3 

20  18  44.99 

7.947 

21     9  18.5 

27.59 

26 

20  21  23.99 

7.939 

21     0     1.5 

28.06 

26 

3  58.5 

20  21  55.54 

7.933 

20  58    9.8 

28.14 

27 

20  24  34.36 

7.925 

20  48  41.4 

28.61 

27 

3  57.7 

20  25    5.76 

7.919 

20  46  47.9 

28.68 

28 

20  27  44.40 

7.911 

20  37    8.4 

29.14 

28 

3  57.0 

20  28  15.64 

7.904 

20  35  13.1 

29.21 

29 

20  30  54.08 

7.896 

20  25  22.7 

29.67 

29 

3  56.2 

20  31  25.16 

7.889 

20  23  25.7 

29.74 

30 

20  34    3.40 

7.881 

20  13  24.3 

30.19 

30 

3  55.4 

20  34  34.31 

7.874 

20  11  25.7 

30.26 

Dec.  1 

20  37  12.35 

7.865 

20     1  13.4 

30.71 

1 

3  54.6 

20  37  43.10 

7.858 

19  59  13.2 

30.77 

2 

20  40  20.93 

7.849 

19  48  50.3 

31.22 

2 

3  53.8 

20  40  51.51 

7.842 

19  46  48.5 

31.28 

3 

20  43  29.12 

7.833 

19  36  15.0 

31.72 

3 

3  53.0 

20  43  59.54 

7.826 

19  34  11.7 

31.78 

4 

20  46  36.93 

7.817 

19  23  27.7 

32.22 

4 

3  52.2 

20  47    7.17 

7.810 

19  21  22.9 

32J28 

5 

20  49  44.34 

7.801 

19  10  28.6 

32.70 

5 

3  51.3 

20  50  14.41 

7.794 

19    8  22.4 

32.76 

6 

20  52  51.36 

7.784 

18  57  18.0 

33.18 

6 

3  50.5 

20  53  21.26 

7.777 

18  55  10.4 

33.24 

7 

20  55  57.98 

7.767 

18  43  56.0 

33.65 

7 

3  49.7 

20  56  27.71 

7.760 

18  41  47.6 

33.71 

8 

20  59    4.19 

7.750 

18  30  22.7 

34.12 

8 

3  48.8 

20  59  33.75 

7.743 

18  28  12.4 

34.17 

9 

21    2  10.00 

7.734 

18  16  38.3 

34.58 

9 

3  48.0 

21     2  39.38 

7.726 

18  14  26.8 

34.63 

10 

21    5  15.41 

7.717 

18    2  42.9 

35.03 

10 

3  47.1 

21    5  44.62 

7.710 

18    0  30.2 

35.08 1 

11 

21     8  20.41 

7.700 

17  48  36.8 

35.47 

11 

3  46.3 

21    8  49.45 

7.6^ 

17  46  22.9 

35.52 1 

12 

21  11  25.01 

7.683 

17  34  20.1 

35.91 

12 

3  45.4 

21  11  53.87 

7.676 

17  32    5.1 

35.96 

13 

21  14  29.20 

7.666 

17  19  53.1 

36.34 

13 

3  44.5 

21  14  57.89 

7.659 

17  17  37.0 

36.39 

14 

21  17  32.99 

7.649 

17    5  15.8 

36.76 

14 

3  43.7 

21  18    1.50 

7.642 

17    2  58.6 

36.81 

15 

21  20  36.37 

7.632 

16  50  28.5 

37.18 

15 

3  42.8 

21  21    4.70 

7.626 

16  48  10.3 

37ii2 

16 

21  23  39.34 

7.615 

16  35  31.3 

37.59 

16 

3  41.9 

21  24    7.50 

7.608 

16  33  12.2 

37.62 

17 

21  26  41.90 

7.598 

16  20  24.5 

37.98 

17 

3  41.0 

2127    9.88 

7.591 

16  18    4.5 

38.C2 

18 

21  29  44.06 

7.581 

16    5    8.3 

38.37 

18 

3  40.1 

21  30  11.86 

7.574 

16    2  47.4 

38.40 

19 

21  32  45.81 

7.564 

15  49  42.8 

38.76 

19 

3  39.2 

21  33  13.43 

7.557 

15  47  21.1 

38.78 

20 

21  35  47.14 

7.547 

15  34    8.2 

39.13 

20 

3  38.2 

21  36  14.59 

7.540 

15  31  45.8 

39.16 

21 

21  38  48.06 

7.529 

15  18  24.7 

39.49 

21 

3  37.3 

21  39  15.33 

7.522 

15  16    1.6 

39.52 

22 

21  41  48.55 

7.512 

15    2  32.6 

39.85 

22 

3  36.4 

21  42  15.64 

7.504 

15    0    8.8 

39.88 

23 

21  44  48.63 

7.495 

14  46  32.0 

40.20 

23 

3  35.4 

21  45  15.54 

7.487 

14  44    7.6 

40i22 

24 

21  47  48.30 

7.477 

14  30  23.3 

40.53 

24 

3  34.5 

21  48  15.03 

7470 

14  27  58.3 

40.55 

25 

21  50  47  55 

7.460 

14  14    6.5 

40.86 

25 

3  33.5 

21  51  14.09 

7.452 

14  11  41.0 

40.88 

26 

21  53  46.37 

7.442 

13  57  41.9 

41.18 

26 

3  32.6 

21  54  12.73 

7.435 

13  55  15.9 

41J30 

27 

21  56  44.78 

7.425 

13  41     9.8 

41,49 

27 

3  31.6 

21  57  10.96 

7.417 

13  38  43.4 

41.51 

28 

21  59  42.77 

7.407 

13  24  30.3 

41.80 

28 

3  30.6;  22    0    8.77 

7.400 

13  22    3.5 

41.81 

29 

22    2  40.34 

7.390 

13    7  43.6 

42.09 

29 

3  29.6!  22    3    6.16 

7.382 

13    5  16.5 

42.10 

30 

22    5  37.49 

7.373 

12  50  50.1 

42.37 

30 

3  28.7 

22    6    3.13 

7.365 

12  48  22.7 

42.38 

31 

22    8  34i24 

7.356 

12  33  49.8 

42.65 

31 

3  27.7 

22    8  59.69 

7.340 

12  31  22.1 

42.66 

32 1 22  11  30.59^7.339 

'12  16  43.0 

442.92132 

3  26.7!  22  11  55.86 

47.332 

-12  14  15.1 

442J)3 

364 


JUPITER,  1873. 


Date. 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Klght 
Ascc^nsion. 

Diff.  for 
Ihonr. 

I 

Apparent 
Declination. 

Diflf.for 
Ihonr. 

Mean  T  me 
of  Transit. 

Apparait 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1  hour  of 

Long. 

Jan.  0 

h    m      a 
10  14  12.52 

-0%37 

O          /         // 

+12    3    4.0 

+  3.13 

d     h    m 
0  15  29.8 

h    ra      8 
10  14     5.59 

-0*453 

+li|    3  5^5 

+  352 

1 

10  14     1.67 

0.467 

12    4  21.0 

3.29 

1  15  25.7 

10  13  54.29 

0.485 

12    5  12.6 

3.39 

2 

10  13  50.09 

0.498 

12    5  42.0 

3.44 

2  15  21.6 

10  13  42.30 

0.514 

12    6  35.8 

3.55 

3 

10  13  37.80 

0.527 

12    7    6.8 

3.61 

3  15  17.4 

10  13  29.61 

0.543 

12    8    2.8 

3.71 

4 

10  13  24.81 

0.556 

12    8  35.3 

3.77 

4  15  13.3 

10  13  16.22 

0.572 

12    9  33.4 

3.86 

5 

10  13  11.13 

0.585 

12  10    7.5 

3.93 

5  15    9.1 

10  13    2.14 

0.601 

12  11     7.7 

4.01 

6 

10  12  56.75 

0.613 

12  11  43.5 

4.08 

6  15    4.9 

10  12  47.39 

0.629 

12  12  45.7 

4.16 

7 

10  12  41.70 

0641 

12  13  23.1 

4.23 

7  15    0.7 

10  12  31.97 

0.657 

12  14  27.2 

431 

8 

10  12  25.99 

0.669 

12  15    6.2 

4.38 

8  14  56.5 

10  12  15.88 

0.684 

12  16  12.2 

4.45 

9 

10  12    9.61 

0.6!K) 

12  16  52.9 

4.52 

9  14  52.3 

10  11  59.14 

0.711 

12  18    0.7 

4.59 

10 

10  11  52.58 

0.723 

12  18  43.0 

4.66 

10  14  48.1 

10  11  41.76 

0.738 

12  19  52.6 

4.73 

11 

10  11  :J4.90 

0.750 

12  20  36.5 

4.80 

11  14  43.9 

10  11  23.74 

0.764 

12  21  47.7 

4iJ7 

12 

10  11  16.59 

0.776 

12  22  33.2 

4.93 

12  14  39.7 

10  11     5.10 

0.790 

12  23  46.0 

5.00 

13 

10  10  57.65 

0.802 

12  24  33.1 

5.06 

13  14  35.5 

10  10  45.84 

0.815 

12  25  47.4 

5.13 

14 

10  10  38.10 

0.827 

12  26  36.0 

5.19 

14  14  31.2 

10  10  25.98 

0.840 

12  27  51.9 

53^ 

15 

10  10  17.94 

0.852 

12  28  42.0 

5.31 

15  14  26.9 

10  10    5.52 

0.864 

12  29  59.3 

5.37 

16 

10    9  57.19 

0.876 

12  30  51.0 

5.43 

16  14  22.6 

10    9  44.48 

0.888 

12  32    9.6 

5.40 

17 

10    9  35.87 

0.900 

12  33    2.8 

5.55 

17  14  18.3 

10    9  22.88 

0.912 

12  34  22.7 

5.60 

18 

10    9  13.9» 

0.923 

12  35  17.4 

5.66 

18  14  14.0 

10    9    0.73 

0.935 

12  36  38.5 

5.71 

19 

10    8  51.54 

0.946 

12  37  34.7 

5.77 

19  14     9.7 

10    8  38.04 

0.957 

12  38  57.0 

bm 

20 

10    8  28.55 

0.969 

12  39  54.7 

5.88 

20  14    5.4 

10    8  14.81 

0.979 

12  41  18.1 

5.92 

21 

10    8    5.03 

0.991 

12  42  17.2 

5.98 

21  14     1.1 

10    7  51.06 

1.000 

12  43  41.6 

6.02 

22 

10    7  41.00 

1.012 

12  44  42.1 

6.08 

22  13  56.7 

10    7  26.81 

1.021 

12  46    7.4 

6.12 

23 

10    7  16.47 

1 .032 

12  47    9.4 

6.18 

23  13  52.3 

10    7    2.07 

1.041 

12  48  35.5 

651 

24 

10    6  51.46 

1.051 

12  49  38.9 

6.27 

24  13  48.0 

10    6  36.87 

1.060 

12  51    5.7 

6.30 

•       25 

10    6  25.99 

1.070 

12  52  10.5 

6.35 

25  13  43.7 

10    6  11.22 

1.078 

12  53  37.9 

6.38 

26 

10    6    0.07 

1.088 

12  54  44.0 

6.43 

26  13  39.3 

10    5  45.13 

1.096 

12  56  12.1 

6.46 

27 

10    5  33.72 

1.105 

12  57  19.4 

6.51 

27  13  34.9 

10    5  18.63 

1.113 

12  58  48.1 

6.53 

28 

10    5    6.97 

1.122 

12  59  56.6 

6.58 

28  13  30.5 

10    4  51.73 

1.129 

13    1  25.8 

6.60 

29 

10    4  39.83 

1.138 

13    2  35.4 

6.64 

29  13  26.1 

10    4  24  46 

1.144 

13    4    5.0 

6.66 

30 

10    4  12.32 

1.153 

13    5  15.7 

6.70 

30  13  21.7 

10    3  56.84 

1.158 

13    6  45.6 

6.72 

31 

10    3  44.46 

1.167 

13    7  57.4 

6.76 

31  13  17.3 

10    3  28.89 

1.171 

13    9  27.5 

6.77 

Feb.  1 

10    3  16.27 

1.181 

13  10  40.4 

6.81 

1  13  12.9 

10    3    0.62 

1.184 

13  12  10.6 

6.82 

2 

10    2  47.78 

1.193 

13  13  24.5 

6.86 

2  13    8.5 

10    2  32.06 

1.196 

13  14  54.7 

6.86 

3 

10    2  19.00 

1 .205 

13  16    9.6 

6.90 

3  13    4.1 

10    2    3.22 

1.207 

13  17  39.8 

6iM) 

4 

10    1  49.96 

1.216 

13  18  55.7 

6.94 

4  12  59.7 

10    1  34.13 

1.217 

13  20  25.9 

6.93 

5 

10    1  20.67 

1.225 

13  21  42.6 

6.97 

5  12  55.3 

10     1    4.81 

1.226 

13  23  12.7 

6.96 

6 

10    0  51.17 

1.233 

13  24  30.1 

6.99 

6  12  50.9 

10    0  35.29 

1.234 

13  26    0.0 

6.98 

7 

10    0  21.47 

1.241 

13  27  18.1 

7.01 

7  12  46.5 

10    0    5.58 

1.242 

13  28  47.7 

6.99 

8 

9  59  51.58 

1.248 

13  30    6.5 

7.02 

8  12  42.0 

9  59  35.70 

1.248 

13  31  35.7 

7.00 

9 

9  59  21.54 

1.254 

13  32  55.1 

7.03 

9  12  37.6 

9  59    5.67 

1.254 

13  34  23.9 

7.01 

10 

9  58  51.36 

1.260 

13  35  43.8 

7.03 

10  12  335 

9  58  35.52 

1.259 

13  37  12.1 

7.01' 

11 

9  58  21.06 

1.264 

13  38  32.5 

7.03 

11  12  28.8 

9  58    5.26 

1.263 

13  40    05 

7.00 

12 

9  57  50.67 

1.268 

13  41  21.1 

7.02 

12  12  24.3 

9  57  34.93 

1.266 

13  42  48.2 

6.99 

13 

9  57  20.21 

1 .271 

13  44    9.5 

7.01 

13  12  19.9 

9  57    4.54 

1.268 

13  45  35.9 

6.98 

14 

9  56  49.70 

1 .272 

13  46  57.5 

7.00 

14  12  15.4 

9  56  34.11 

1.269 

13  48  235 

6.96 

15 

9  56  19.16 

1.273 

13  49  45.1 

6.98 

15  12  10  9 

9  56    3.66 

1.269 

13  51  10.0 

6M 

16 

9  55  48.61 

1.273 

13  52  32.1 

6.95 

16  12    6.5 

9  55  33.20 

1.268 

13  53  56.2 

6.91 

17 

9  55  18.08 

1.272 

13  55  18.5 

6.92 

17  12    2.0 

9  55    2.77 

1.267 

13  56  41.6 

6.87 

18 

9  54  47.59 

1.270 

13  58    4.0 

6.88 

18  11  57.6 

9  54  32.39 

1.265 

13  59  26.1 

6.83 

19 

9  64  17.15 

1.267 

14     0  48.6 

684 

19  11  53.2 

9  54    2.07 

1.261 

14    2    9.7 

6.7J> 

20 

9  53  46.79 

li263 

14    3  32.2 

6.79 

20  11  48.8 

9  53  31.85 

1.256 

14    4  52.3 

6.74 

21 

9  53  16.53 

1.258 

14    6  14.6 

6.74 

21  11  44.3 

9  53     1.75 

1.251 

14    7  33.6 

6.69 

22 

9  52  46.40 

1.252 

14    8  55.7 

668 

22  11  39.9 

9  52  31.79 

1545 

14  10  13.6 

6.63 

23 

9  52  16.42 

1.245 

14  11  35.5 

662 

23  11  35.5 

9  52    1 .99 

1.2:)8 

14  12  52.1 

6.57 

24 

9  51  46.61 

1.238 

14  14  13.7 

6.56 

24  11  31.1 

9  51  32.37 

liJ30 

14  15  29.1 

6.51 

25 

9  51  16.99 

1.229 

14  16  50.3 

6.49 

25  11  26.6 

9  51     2.94 

1521 

14  18    4.4 

6.44 

26 

9  50  47.59 

1.219 

14  19  25.2 

642 

26  11  22J2 

9  50  33.74 

1.211 

14  2D  38.0 

6.37 

27 

9  50  18.44 

1.209 

14  21  58.3 

6.34 

27  11  17.8 

9  50    4.80 

1.200 

14  23    9.7 

659 

28 

9  49  49.55 

1.198 

14  24  29.4 

6.25 

28  11  13.4 

9  49  36.13 

1.189 

14  25  39.4 

6.20 

29 

9  49  20.94 

1.186 

14  26  58.5 

6.16 

29  11    9.0 

9  49    7.74 

1.177 

14  28    7.1 

6.11 

30 

9  48  52.63 

-1.173 

4-14  29  25.5 

+  6.07 1 30  11    4.6 

9  48  39.66 

-1.1<)3 

+14  30  32.7 

+  6.02 
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Date. 
1978. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
Asccnaion. 

Diff  for 
IhooT. 

Apparent 
Declination. 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit 

Apparent 

Right 
Aaoenaion. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Deolination. 

Diff.  for 

1  hour  of 

Long. 

Mar.  1 

h    m      8 
9  49  20.04 

-L186 

+14  26  58'5 

+  iw 

(1 

1 

h    m 
11     9.0 

h    m     8 
9  49    7.74 

-L177 

Oil/ 

+14  28    7.1 

+  &11 

2 

9  48  52.63    1.173 

14  29  25.5 

6.07 

2 

11     46 

9  48  39.66 

1.163 

14  30  32.7 

6.02 

3 

9  48  24.61     1.159 

14  31  50.4 

5.98 

4 

11     0.2 

9  48  11.91 

1.149 

14  32  56.0 

5.92 

4 

9  47  57.00 

1.144 

14  34  12.9 

5.89 

4 

10  55.9 

9  47  44.52 

1.134 

14  35    7.0 

5.82 

5 

9  47  29.73 

1.128 

14  36  33.0 

5.79 

5 

10  51.5 

9  47  17.50 

1.118 

14  37  35.6 

5.72 

6 

9  47    2.85 

1.112 

14  38  50.5 

5.69 

6 

10  47.1 

9  46  50.88 

1.101 

14  39  51.5 

5.61 

7 

9  46  36.37 

1.095 

14  41     5.4 

5.58 

7  10  42.7 

9  46  24.67 

1.084 

14  42    4.8 

5.50 

8 

9  46  10.3:) 

1.077 

14  43  17.7 

5.46 

8  10  38.4 

9  45  58.88 

1.066 

14  44  15.5 

5.39 

9 

9  45  44.67 

1 .059 

14  45  27.3 

5.34 

9  10  34.0 

9  45  33.52 

1.047 

14  46  23.5 

5.27 

10 

9  45  19.49 

1.040 

14  47  34.1 

5.22 

10 

10  29.7 

9  45    8.61 

1.028 

14  48  28.6 

5.15 

11 

9  44  54.77 

1.020 

14  49  38.0 

5.10 

11 

10  25.4 

9  44  44.18 

1.008 

14  50  30.8 

5.03 

12 

9  44  30.54 

0.{)99 

14  51  38.9 

4.98 

12 

10  21.1 

9  44  23.24 

0.987 

14  52  30.1 

4.91 

13 

9  44    6.81 

0.978 

14  53  36.8 

4.H6 

13 

10  16.7 

9  43  56.80 

0.966 

14  54  26.4 

4.78 

14 

9  43  43.59 

0.957 

14  55  31.6 

4.73 

14 

10  12.4 

9  43  33.87 

0.944 

14  56  19.6 

4.65 

15 

9  43  20.90 

0.935 

14  57  23.4 

4.60 

15  10    8.1 

9  43  11.47 

0.922 

14  58    9.7 

4.52 

16 

9  42  58.74 

0.912 

14  59  12.1 

4.46 

16  10    3.8 

9  42  49.61 

0.899 

14  59  56.7 

4.39 

17 

9  42  37.14 

0.889 

15    0  57.6 

4.33 

17 

9  59.5 

9  42  28.31 

0.876 

15    1  40.5 

4.26 

18 

9  42  16.10 

0.865 

15    2  39.9 

4.19 

18 

9  55.2 

9  42    7.57 

0.852 

15    3  21.2 

4.13 

19 

9  41  55.64 

0.840 

15    4  18.9 

4.05 

19 

9  50.9 

9  41  47.41 

0.827 

15    4  58.6 

3.99 

20 

9  41  35.77 

OMo 

15    5  54.6 

3.91 

20 

9  46.7 

9  41  28.84 

0.802 

15    6  32.6 

3.85 

21 

9  41  16.50 

0.790 

15    7  26.9 

3.77 

21 

9  42.4 

9  41     8.88 

0.777 

15    8    3.3 

3.71 

22 

9  40  57.85 

0.764 

15    8  55.8 

3.63 

22 

9  38.1 

9  40  50.53 

0.751 

15    9  30.5 

3.57 

23 

9  40  39.82 

0.738 

15  10  21.2 

3.49 

23 

9  33  9 

9  40  32.81 

0.725 

15  10  54.3 

3.42 

24 

9  40  22.43 

0.711 

15  11  43i2 

3.34 

24 

9  29.7 

9  40  15.73 

0.698 

15  12  14.7 

3.28 

25 

9  40    5.68 

0.684 

15  13     1.7 

3.20 

25 

9  25.5 

9  39  59.29 

0.671 

15  13  31.5 

3.13 

26 

9  39  49.59 

0.656 

15  14  16.6 

3.05 

26 

9  21.3 

9  39  43.51 

0.644 

15  14  44.8 

2.98 

27 

9  39  34.17 

0.628 

15  15  27.9 

2.90 

27 

9  17.1 

9  39  28.39 

0.616 

15  15  54.5 

2.83 

28 

9  39  19.43 

0.630 

15  16  35.6 

2.75 

28 

9  13.0 

9  39  13.95 

0.588 

15  17    0.6 

2.68 

29 

9  39    5.37 

0.572 

15  17  39.7 

2.63 

29 

9    8.8 

9  39    0.19 

0.559 

15  18    3.1 

2.53 

30 

9  38  52.00 

0.543 

15  18  40.1 

2.45 

30 

9    4.6 

9  38  47.12 

0.530 

15  19    1.9 

2.38 

31 

9  38  39.33 

0.514 

15  19  36.7 

2.30 

31 

9    0.5 

9  38  34.75 

0.501 

15  19  57.0 

2.22 

Apr.  1 

9  38  27.36 

0.484 

15  20  29.7 

2.14 

1 

8  56.4 

9  38  23.08 

0.472 

15  20  48.5 

2.05 

2 

9  38  16.11 

0.454 

15  21  19.0 

1.99 

2 

8  52.3 

9  38  12.13 

0.442 

15  21  36.3 

1.91 

3 

9  38    5.58 

0.424 

15  22    4.6 

1.83 

3 

8  48.2 

9  38     1.89 

0.412 

15  22  20.4 

1.76 

4 

9  37  55.76 

0.394 

15  22  46.4 

1.67 

4 

8  44.1 

9  37  52.:J6 

0.382 

15  23    0.7 

1.60 

5 

9  37  46.66 

0.364 

15  23  24.5 

1.51 

5 

8  40.0 

9  37  43.55 

0.352 

15  23  37.3 

1.45 

6 

9  37  38.28 

0.334 

15  23  58.8 

1.36 

6 

8  35.9 

9  37  35.45 

0.322 

15  24  10.2 

1.29 

7 

9  37  30.63 

0.304 

15  24  29.4 

IJ20 

7 

8  31.8 

9  37  28.08 

0.292 

15  24  39.4 

1.14 

8 

9  37  23.70 

0.274 

15  24  56.3 

1.05 

6 

8  27.8 

9  37  21.43 

0.262 

15  25    4.9 

0.98 

9 

9  37  17.50 

0^243 

15  25  19.4 

0.89 

9 

8  23.8 

9  37  15.50 

0.232 

15  25  26.6 

0.83 

10 

9  37  12.03 

0513 

15  25  38.8 

0.74 

10 

8  19.8 

9  37  10.30 

0502 

15  25  44.6 

0.67 

11 

9  37    7.29 

0.182 

15.25  54.5 

0.58 

11 

8  15.8 

9  37    5.83 

0.172 

15  25  59.0 

0.52 

12 

9  37    3.29 

0.152 

15  26    6.6 

0.42 

12 

8  11.8 

9  37    2.09 

0.141 

15  26    9.8 

0.36 

13 

9  37    0.02 

0.121 

15  26  15.0 

0.27 

13 

8    7.8 

9  36  59.08 

0.111 

15  26  16.9 

0.21 

14 

9  36  57.48 

0.090 

15  26  19.7 

+  0.11 

14 

8    3.8 

9  36  56.79 

0.080 

15  26  23.4 

+  0.06 

15 

9  36  55.67 

0.060 

15  26  20.7 

-  0.04 

15 

7  59.8 

9  36  55.23 

0.050 

15  26  20.2 

-  0.09 

16 

9  36^54.59 

-0.030 

15  26  18.0 

0.19 

16 

7  55.9 

9  36  54.39 

-0.020 

15  26  16.3 

0.24 

17 

9  36  54.23 

0.000 

15  26  11.6 

0.34 

17 

7  52.0 

9  36  54.27 

+0.010 

15  26    8.7 

0.39 

18 

9  36  54.69 

+0.030 

15  26    1.6 

0.50 

18 

7  48.1 

9  36  54.88 

0.040 

15  25  57.5 

0.54 

19 

9  36  55.70 

0.060 

15  25  48.0 

0.65 

19 

7  445 

9  36  56.21 

0.070 

15  25  42.8 

0.69 

20 

9  36  57.53 

0.090 

15  25  30.7 

0.80 

20 

7  40.3 

9  36  58.26 

0.100 

15  23  24.4 

0.84 

21 

9  37    0.08 

0.131 

15  25    9.8 

0.95 

21 

7  36.4 

9  37    1.04 

0.130 

15  125    2.4 

0.99 

22 

9  37    3.36 

0.151 

15  24  45.2 

1.10 

22 

7  32.5 

9  37    4.54 

0.160 

15  24  36.7 

1.14 

23 

9  37    7.37 

0.182 

15  24  17.0 

1.25 

23 

7  28.6 

9  37    8.76 

0.190 

15  24    7.5 

1.2J> 

24 

9  37  12.0J) 

0^212 

15  23  45.3 

1.40 

24 

7  24.8 

9  37  13.69 

0.220 

15  23  34.8 

1.44 

25 

9  37  17.53 

0J242 

15  23  10.0 

1.55 

25 

7  21.0 

9  37  19.34 

0.250 

15  22  58.5 

1.59 

26 

9  37  23.69 

0.272 

15  22  31.1 

1.70 

26 

7  17.2 

9  37  25.70 

0.279 

15  22  18.6 

1.73 

27 

9  37  30.56 

0.301 

15  21  48.7 

1.84 

27 

7  13.4 

9  37  32.76 

0.309 

15  21  35.3 

1.88 

28 

9  37  38.14 

0.331 

15  21     2.8 

1.99 

28 

7    9.6 

9  37  40.53 

0.338 

15  20  48.4 

2.02 

29 

9  37  46.42 

0.360 

15  20  13.4 

2.13 

29 

7    5.8 

9  37  49.00 

0.367 

15  19  58.1 

2.17 

30 

9  37  55.40 

0.389 

15  19  20.5 

2.28 

30 

7    2.0 

9  37  58.16 

0.396 

15  19    4.3 

2.31 

31 

9  38    5-07 

+0.418 

+15  18  24.1 

-  2.42 

31 

6  58.2 

9  38    8.00 

+0.425 

+15  18    7.0 

-  2.45 
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Date. 
187S. 

FOE  WASHINGTON  MEAN  NOON. 

FOB  MERIDIAN  TRANSIT. 

• 

Apparent 

msht 
ABcension. 

Diff.for 
Ihoor. 

Apparent 
De<uination. 

Dlff.for 
Ihoor. 

Mean  Time 
of  Tranait. 

Apparent 

llight 
Asoension. 

Difffor 
1  h.of 
Long. 

Apparent 
Decimation. 

Dili:  for 

1  boarof 

Long. 

h    m     8 

8 

o         /        // 

+15  18  24.1 

II 

d 

h    m 

h    m     a 

8 

9     J      " 

-2.45 

May  1 

9  38    5.07 

+0.418 

-  2.42 

1 

6  58.2 

9  38    8.00 

+0.425 

+15  18    7.0 

2 

9  38  15.44 

0.446 

15  17  24.3 

2.57 

2 

6  54.4 

9  38  18.54 

0.453 

15  17    6.4 

2.60 

3 

9  38  26.49 

0.475 

15  16  21.0 

2.71 

3 

6  50.7 

9  38  29.76 

0.481 

15  16    2.3 

2.74 

4 

9  38  38.22 

0.503 

15  15  14.3 

2.85 

4 

6  46.9 

9  38  41.65 

0.509 

15  14  54.8 

2.88 

5 

9  38  50.62 

0.531 

15  14    4.2 

2.99 

5 

6  43J2 

9  38  54.21 

0.537 

15  13  44.0 

3.02 

6 

9  39    3.69 

0.558 

15  12  50.8 

3.13 

6 

6  39.5 

9  39    7.43 

0.565 

15  12  29.8 

3.16 

7 

9  39  17.42 

0.585 

15  11  34.1 

3.26 

7 

6  35.8 

9  39  21.31 

0.592 

15  11  12.4 

3.30 

8 

9  39  31.80 

0.612 

15  10  14.1 

3.40 

8 

6  32.1 

9  39  35.83 

0.619 

15    9  51.7 

3.43 

9 

9  39  46.82 

0.639 

15    8  50.8 

3.53 

9 

6  28.4 

9  39  50.98 

0.645 

15    8  27.7 

3.57 

10 

9  40    2.48 

0.666 

15    7  24.2 

3.67 

10 

6  24.7 

9  40    6.77 

0.671 

15    7    0.5 

3.70 

11 

9  40  18.77 

0.692 

15    5  54.5 

3.80 

11 

6  21.1 

9  40  23.19 

0.697 

15    5  30.2 

3.83 

12 

9  40  35.69 

0.718 

15    4  21.6 

3.94 

12 

6  17.4 

9  40  40.23 

0.723 

15    3  56.7 

3.96 

13 

9  40  52.23 

0.744 

15    2  45.5 

4.07 

13 

6  13.8 

9  40  57.88 

0.748 

15    2  20.0 

4.09 

14 

9  41  11.39 

0.769 

15    1    6.2 

4.20 

14 

6  10.2 

9  41  16.15 

0.773 

15    0  40.2 

4.22 

15 

9  41  30.16 

0.794 

14  59  23.9 

4.33 

15 

6    6.6 

9  41  35.03 

0.798 

14  58  57.4 

4.35 

16 

9  41  49.53 

0.819 

14  57  38.5 

4.46 

16 

6    3.0 

9  41  54.50 

0.823 

14  57  11.5 

4.48 

17 

9  42    9.49 

0.844 

14  55  50.0 

4.59 

17 

5  59.4 

9  42  14.56 

0.848 

14  55  22.5 

4.61 

18 

9  42  30.05 

0.869 

14  53  58.4 

4.72 

18 

5  55.8 

9  42  35.2L 

0.873 

14  53  30.4 

4.73 

19 

9  42  51.19 

0.893 

14  52    3.8 

4.84 

19 

5  52.2 

9  42  56.45 

0.897 

14  51  35.3 

4.86 

20 

9  43  12.9 J 

0.917 

14  50    6.2 

4.97 

20 

5  48.6 

9  43  18.26 

0.921 

14  49  37.2 

4.98 

21 

9  43  35.21 

0.941 

14  48    5.6 

5.09 

21 

5  45.0 

9  43  40.64 

0.944 

14  47  36.2 

5.11 

22 

9  43  58.08 

0.964 

14  46    2.0 

5.21 

22 

5  41.5 

9  44     3.58 

0.967 

14  45  32.2 

5.23 

23 

9  44  21.50 

0.987 

14  43  55.5 

5.33 

23 

5  38.0 

9  44  27.08 

0.990 

14  43  25.4 

5.35 

24 

9  44  45.48 

1.010 

14  41  46.1 

5.45 

24 

5  34.4 

9  44  51  13 

1.013 

14  41  15.6 

5.47 

25 

9  45  10.01 

1.033 

14  39  33.8 

5.57 

25 

5  30.9 

9  45  15.72 

1.036 

14  39    2.9 

5.59 

26 

9  45  35.08 

1.056 

14  37  18.5 

5.69 

26 

5  27.4 

9  45  40.85 

1.058 

14  36  47.4 

5.71 

27 

9  46    0.68 

1.078 

14  35    0.4 

5.81 

27 

5  23.9 

9  46    6.51 

1.080 

14  34  29.0 

5.83 

28 

9  46  26.81 

1.100 

14  32  39.5 

5.93 

28 

5  20.4 

9  46  32.69 

1.102 

14  32    7.8 

5.94 

29 

9  46  53.46 

1.121 

14  30  15.8 

6.04 

29 

5  16.9 

9  46  59.39 

1.123 

14  29  43.8 

6.06 

30 

9  47  20.63 

1.142 

14  27  49.2 

6.16 

30 

5  13.4 

9  47  26.60 

1.144 

14  27  17.0 

6.17 

31 

0  47  48.30 

1.163 

14  25  19.9 

6.27 

31 

5  10.0 

9  47  54.32 

1.165 

14  24  47.4 

6.29 

June  1 

9  48  16.47 

1.183 

14  22  47.9 

6.39 

1 

5    6.5 

9  48  22.53 

1.185 

14  22  15.1 

6.40 

2 

9  48  45.13 

1.204 

14  20  13.1 

6.50 

2 

5    3.0 

9  48  51.22 

1.205 

14  19  40.2 

6.51 

3 

9  49  14.27 

1.224 

14  17  35.7 

6.61 

3 

4  59.6 

9  49  20.39 

1.225 

14  17    2.7 

6.62 

4 

9  49  43.89 

1.244 

14  14  55.7 

6.72 

4 

4  56.2 

9  49  50.03 

1.244 

14  14  22.5 

6.73 

5 

9  50  13.97 

1.263 

14  12  13.1 

6.83 

5 

4  52.8 

9  50  20.14 

1.263 

14  11  39.7 

6.84 

6 

9  50  44.51 

1.282 

14    9  27.9 

6.94 

6 

4  49.4 

9  50  50.70 

1.281 

14    8  54.4 

6.95 

7 

9  51  15.51 

1.301 

14    6  40.1 

7.05 

7 

4  46.0 

9  51  21.71 

1.299 

14    6    6.5 

7.05 

8 

9  51  46.95 

1.319 

14    3  49.8 

7.15 

8 

4  42.6 

9  51  53.17 

1.317 

14    3  16.1 

7.15 

9 

9  52  18.83 

1.337 

14     0  57.0 

7.26 

9 

4  39.2 

9  52  25.06 

1.335 

14    0  23.2 

755 

10 

9  52  51.14 

1.355 

13  58    1.7 

7.36 

10 

4  35.8 

9  52  57.38 

1.353 

13  57  27.9 

7.35 

11 

9  53  23.87 

1.372 

13  55    4.0 

7.46 

U 

4  32.4 

9  53  30.11 

1.371 

13  54  30.1 

7.45 

12 

9  53  57.02 

1.389 

13  52    3.9 

7.56 

12 

4  29.0 

9  54    3.26 

1.388 

13  51  29.9 

7.55 

13 

9  54  30.59 

1.406 

13  49    1.3 

7.66 

13 

4  25.6 

9  54  36.82 

1.405 

13  48  27.4 

7.65 

14 

9  55    4.56 

1.423 

13  45  56.4 

7.76 

14 

4  22.2 

9  55  10.79 

1.422 

13  45  22.5 

7.75 

15 

9  55  38.93 

1.440 

13  42  49.1 

7.86 

15 

4  18.9 

9  55  45.15 

1.479 

13  42  15.2 

7.85 

16 

9  56  13.70 

1.457 

13  39  39.4 

7.95 

16 

4  15.6 

9  56  19.91 

1.455 

13  39    5.5 

7.95 

17 

9  56  48.86 

1.473 

13  36  27.4 

8.05 

17 

4  12.2 

9  56  55.06 

1.472 

13  35  53.5 

8.04 

18 

9  57  24.40 

1.489 

13  33  13.1 

8.14 

18 

4    8.8 

9  57  30.58 

1.488 

13  32  39.2 

8.14 

19 

9  58    0.32 

1.505 

13  24  56.5 

8.24 

19 

4    5.5 

9  58    6.48 

1.504 

13  29  22,7 

8i23 

20 

9  58  36.62 

1.520 

13  26  37.6 

8.33 

20 

4    2.2 

9  58  42.76 

1.519 

13  26    3.9 

6.33 

21 

9  59  13.28 

1.535 

13  23  16.5 

8.43 

21 

3  58.8 

9  59  19.40 

1.534 

13  22  42.9 

8.42 

22 

9  59  50.30 

1.550 

13  19  53.2 

8.52 

22 

3  55.5 

9  59  56.39 

1.549 

13  19  19.7 

8.51 

23 

10    0  27.67 

1.564 

13  16  27.6 

8.61 

23 

3  52.2 

10    0  33.73 

1.564 

13  15  54.3 

8.60 

24 

10    1    5.39 

1.578 

13  12  59.9 

8.70 

24 

3  48.9 

10    1  11.42 

1.578 

13  12  26.7 

%m 

25 

10    1  43.45 

1.592 

13    9  30.0 

8.79 

25 

3  45.6 

10    1  49.44 

1.592 

13    8  56.9 

8.78 

26 

10    2  21.84 

1.606 

13    5  58.0 

8.88 

26 

3  42.3 

10    2  27.79 

1.605 

13    5  25.0 

8.87 

27 

10    3    0.56 

1.620 

13    2  23.9 

8.97 

27 

3  39.0 

10    3    6.47 

1.618 

13    1  51.1 

8.96 

28 

10    3  39.61 

1 .633 

12  58  47.8 

9.05 

28 

3  35.7 

10    3  45.48 

1.631 

12  58  15.2 

9.05, 

29 

10    4  J  8.97 

1.646 

12  55    9.6 

9.14 

29 

3  32.4 

10    4  24.80 

1.644 

12  r»4  37.2 

9.13 

30 

10    4  58.63 

1.659 

12  51  29.3 

9.22 

30 

3  29.1 

10    5    4.42 

1.657 

12  50  57.1 

9.22 

31 

10    5  38.60 

+1.671 

+12  47  47.1 

-  9.30 

31 

3  25.8 

10    5  44.34 

+1.669 

+12  47  15.1 

.9;»| 
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Dftte. 
1878. 

FOR  WASULNGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Bight 
Aseenaion. 

Diff  for 
Ihour. 

Apparent 
Beomiation. 

1 

Diff.  for 
1  hoar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

1 

Diff.  for 

lliourof 

Long. 

h    m     8 

8 

0         t        II 

+12  47  47.1 

// 

d     h    m 

h    m      R 

1        8 

\       n      1     II 

// 

July] 

10    5  38.60 

+1 .671 

-  9.30 

1     3  25.8 

10    5  44.341+1.670  +12  47  15.1 

-  9.30 

2 

10    6  18.86 

1.683 

12  44    2.9 

9.38 

2    3  22.6 

10    6  24.55 

1.682 

12  43  31.2 

9.38 

3 

10    6  59.41 

1.695 

12  40  16.8 

9.46 

3    3  19.3 

10     7    5.05 

1.694 

12  39  45.3 

9.46 

4 

10    7  40.24 

1.707 

12  36  28.8 

9.54 

4    3  16.0 

10    7  45.83 

1.705 

12  35  57.6 

9.54 

5 

10    8  21.34 

1.718 

12  32  38.9 

9.62 

5    3  12.8 

10    8  26.87 

1.716 

12  32    8.0 

9.61 

6 

10    9    2.71 

1.729 

12  28  47.1 

9.70 

6    3    9.6 

10    9    8.18 

1.727 

12  28  16.5 

9.69 

7 

10    9  44.34 

1.740 

12  24  53.5 

9.78 

7    3    6.3 

10    9  49.75 

1.738 

12  24  23.2 

9.76 

8 

10  10  26.23 

1 .751 

12  20  58.2 

9.85 

8    3    3.1 

10  10  31.58 

1.748 

12  20  28.2 

9.84 

9 

10  11     8.38 

1.761 

12  17    1.1 

9.92 

9    2  59.9 

10  11   13.67 

1.758 

12  16  31.4 

9.91 

10 

10  11  50.78 

1.771 

12  13    2.2 

9.99 

10    2  56.7 

10  11  56.00 

1.768 

12  12  32.8 

9.98 

11 

10  12  33.41 

1.781 

12    9    1.6 

10.06 

11     2  53.4 

10  12  38.56 

1.778 

12    8  32.5 

10.05 

12 

10  13  16.28 

1.791 

12    4  59.3 

10.13 

12    2  50.2 

10  13  21.36 

1.788 

12    4  30.5 

10.12 

13 

10  13  59.38 

1.801 

12    0  55.3 

10.20 

13    2  47.0 

10  14    4.39 

1.798 

12    0  26.9 

10.19 

14 

10  14  42.71 

1.811 

11  56  49.7 

10.27 

14    2  43.8 

10  14  47.65 

1.807 

11  56  21.6 

10.26 

15 

10  15  26.27 

1.820 

11  52  42.4 

10.34 

15    2  40.6 

10  15  31.14 

1.816 

11  52  14.7 

10.32 

16 

10  16  10.05 

1.829 

11  48  33.5 

10.41 

16    2  37.4 

10  16  um 

1.825 

11  48    6.2 

10.39 

17 

10  16  54.05 

1.838 

11  44  22.9 

10.48 

17    2  34.2 

10  16  58.77 

1.834 

11  43  56.0 

10.45 

18 

10  17  38.25 

1.847 

11  40  10.8 

10..54 

18    2  31.0 

10  17  42.90 

1.842 

11  39  44.3 

10.52 

19 

10  18  22.66 

1.855 

11  35  57.1 

10.61 

19    2  27.8 

10  18  27.23 

1.851 

11  35  31.0 

10.58 

iiO 

10  19    7.27 

1.863 

11  31  41.9 

10.67 

20    2  24.6 

10  19  11.76 

1.859 

11  31  16.2 

10.65 

21 

10  19  52.07 

1.871 

11  27  25.3 

10.73 

21     2  21.4 

10  19  56.48 

1.867 

11  26  59.9 

•   10.71 

22 

10  20  37.06 

1.879 

11  23    7.1 

10.79 

22    2  18.2 

10  20  41.39 

1.875 

1 1  22  425 

10.77 

23 

10  21  22.24 

1.886 

11  18  47.4 

10.85 

23    2  15.0 

10  21  26.49 

1.883 

11  18  23.0 

10.83 

24 

10  22    7.60 

1.894 

11  14  26.3 

10.91 

24    2  11.8 

10  22  11.77 

1.890 

11   14     2.3 

10.89 

25 

10  22  53.13 

1.901 

11  10    3.8 

10.97 

25    2    8.6 

10  22  57.21 

1.897 

11     9  40.2 

10.95 

26 

10  23  38.83 

1.908 

11    5  39.9 

11.03 

26    2    5.5 

10  23  42.82 

1.904 

11     5  16.8 

11.01 

27 

10  24  24.69 

1.915 

11     1  14.6 

11.09 

27    2    2.3 

10  24  28.59 

1.911 

11     0  52.0 

11.06 

28 

10  25  10.71 

1.922 

10  56  48.0 

11.14 

28    1  59.1 

10  25  14.52 

1917 

10  56  25.9 

11.12 

29 

10  25  56.87 

1.928 

10  52  20.2 

11.19 

29    1  55.9 

10  26    0.59 

1.923 

10  51  58.6 

11.17 

30 

10  26  43.18 

1.934 

10  47  51.1 

1 1 .24 

30     1  52.8 

10  26  46.81 

1.929 

10  47  30.0 

11.22 

31 

10  27  29.63 

1.940 

10  43  20.8 

11.29 

31     1  49.6 

10  27  33.17 

1.935 

10  43    0.2 

11.27 

Aug.  1 

10  28  16.21 

1.946 

10  38  49.3 

11.34 

1     1  46.5 

10  28  1!).66 

1.940 

10  38  29.2 

11.32 

2 

10  29    2.93 

1.951 

10  34  16.6 

11. 3D 

2    1  43.4 

10  29    6.28 

1.945 

10  33  57.0 

11.37 

3 

10  29  49.77 

1.956 

10  2i)  42.8 

11.43 

3    1  40.2 

10  29  53.03 

1.950 

10  29  23.7 

11.42 

4 

10  30  36.73 

1.961 

10  25    7.9 

11.48 

4     1  37.0 

10  30  39.90 

1.955 

10  24  49.3 

11.46 

5 

10  31  23.81 

1.966 

10  20  31.9 

11.52 

5     1  33.9 

10  31  26.89 

1.959 

10  20  13.8 

11.51 

6 

10  32  11.01 

1.970 

10  15  54.8 

11.57 

6    1  30.7 

10  32  13.99 

1.964 

10  15  37.3 

11.55 

7 

10  32  58.32 

1.974 

10  11  16.7 

11.61 

7    1  27.6 

10  33     1.20 

1.968 

10  10  59.8 

11.59 

8 

10  33  45.73 

1.978 

10    6  37.6 

11.65 

8    1  24.4 

10  33  48.52 

1.972 

10    6  21.2 

11.63 

9 

10  34  33iM 

1.982 

10     1  57.5 

11.69 

9    1  21.3 

10  34  35.93 

1.976 

10     1  41.6 

11.67 

10 

10  35  20.85 

1.986 

9  57  16.4 

11.73 

10     1  18.1 

10  35  23.44 

1.980 

9  57    1.1 

11.71 

11 

10  36    8.55 

1.990 

9  52  34.4 

11.77 

11     1  15.0 

10  36  11.04 

1 .984 

9  52  19.7 

11.75 

12 

10  36  56.34 

1.993 

9  47  51.5 

11.81 

12    1  11.8 

10  36  58.73 

1.988 

9  47  37.4 

11.78 

13 

10  37  44^21 

1.997 

9  43    7.7 

11.84 

13    1     8.7 

10  37  46.50 

1.992 

9  42  54.1 

11.82 

14 

10  38  32.16 

2.C00 

9  38  22.9 

11.88 

14     1    5.6 

10  38  34.35 

1.995 

9  38    9.9 

11.85 

15 

10  39  20  19 

2.003 

9  33  37.3 

11.91 

15     1     2.5 

10  39  22.28 

1.998 

9  33  24.9 

11.89 

16 

10  40    8.29 

2.006 

9  28  50.9 

11.95 

16    0  59.3 

10  40  10.28 

2.001 

9  28  39.1 

11.92 

17 

10  40  56.46 

2.009 

9  24    3.8 

11.98 

17    0  56.2 

10  40  58.35 

2.004 

9  23  52.6 

11.96 

18 

10  41  44.70 

2.011 

9  19  15.9 

12.01 

18    0  53.1 

10  41  46.49 

2.007 

9  19    5.3 

11.99 

19 

10  42  33-00 

2.014 

9  14  27.2 

12.04 

19    0  50.0 

10  42  34.68 

2.009 

9  14  17.2 

12.02 

20 

10  43  21.35 

2.016 

9    9  37.8 

12.07 

20    0  46.8 

10  43  22.93 

2.011 

9    9  28.4 

12.05 

21 

10  44    9.75 

2.018 

9    4  47.8 

12.10 

21     0  43.7 

10  44  11.23 

2.013 

9    4  39.0 

12.08 

22 

to  44  58.20 

2.020 

8  59  57.1 

12.13 

22    0  40.6 

10  44  59.57 

2.015 

8  59  48.9 

12.10 

23 

10  45  46.70 

2.022 

8  55    5.8 

12.15 

23    0  37.5 

10  45  47.96 

2.017 

8  54  58.2 

12.13 

24 

10  46  35J23 

2.023 

8  50  13.9 

12.17 

24    0  34.3 

10  46  36.39 

2.018 

8  50    6.9 

12.15 

25 

10  47  23.79 

2.024 

8  45  21 .5 

12.19 

25    0  31.2 

10  47  24.84 

2.019 

8  45  15.1 

12.17 

26 

10  48  12.37 

2.025 

8  40  28.7 

12.21 

26    0  28.1 

10  48  13.32 

2.020 

8  40  22.9 

12.19 

27 

10  49    0.98 

2.026 

8  35  35.3 

12.23 

27    0  25.0 

10  49     1.83 

2.021 

8  35  30.2 

12.21 

28 

10  49  49.61 

2.026 

8  30  41.5 

12.25 

28    0  21.8 

10  49  50.35 

2.022 

8  30  37  0 

12.23 

29 

10  50  38.25 

2.027 

8  25  47.3 

12.27 

29    0  18.7 

10  50  38.8» 

2.022 

8  25  43.4 

12.25 

30 

10  51  26.89 

2.027 

.     8  20  52.7 

12.29 

30    0  15.6 

10  51  27.42 

2.022 

8  20  49.4 

12.26 

31 

10  52  15.54 

+2.027 

+  8  15  57.7 

-12.30131     0  12.5 

10  52  15.J)6 

+2.022 

+  8  15  55.1 

-12.27 
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Date. 
187S. 

FOR  WASHINGTON  MEAN  2 

rOON. 

Diff.  for 
1  hour. 

FOR  MERIDIAN  TRANSIT. 

Apparent 
Kight 
1    Ascension. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
1  Long. 

8 

1 

Apparont 
Declination. 

Diff.  for 

1  hour  of 

Long. 

h    ni      s 

s 

o         /        // 

/» 

d     h    m 

h    m     8 

O          /          // 

ti 

Sept.  1 

10  53    4.19 

+2.027 

+  8  11     2.4 

-12.31 

1     0     9.3 

10  53    4.50+2.022 

+  811     0.4 

-12.28 

2 

1 10  53  52.83 

2.027 

8    6    6.8 

12.32 

2     0    6.2 

10  53  53.04 

2.022 

8    6    5.5 

12J>9 

3 

10  54  41.45 

2.027 

8    1  11.0 

12.33 

3    0     3.1 

10  54  41.56 

2.021 

8    1  10.3 

12.30 

4 

10  55  30.07 

2.026 

7  56  14.9 

12.34 

4     0    0.0 

10  55  30.07 

2.021 

7  56  14.9 

12.31 

4  23  56.8 

10  56  18.56 

2.020 

7  51  19.3 

12.32 

5 

10  56  18.67 

2.025 

7  51  18.6 

12.35 

5  23  53.6 

10  57    7.04 

2.019 

7  46  23.5 

12.32 

6 

10  57    7.25 

2.024 

7  46  22.2 

12.36 

6  23  50.5 

10  57  55.49 

2.018 

7  41  27.7 

12.33 

7 

10  57  55.81 

2.023 

7  41  25.7 

12.37 

7  23  47.4 

10  58  43.92 

2.017 

7  36  31.7 

12.34 

a 

10  58  44.34 

2.022 

7  36  29.0 

12.37 

8  23  44.3 

10  59  32.32 

2.016 

7  31  35.5 

12.34 

9 

10  59  32.84 

2.020 

7  31  32.2 

12.37 

9  23  41.1 

11     0  20.68 

2.014 

7  26  39.3 

12.34 

10 

11     0  21.3] 

2.019 

7  26  35.4 

12.37 

10  23  38.0 

1 1     1     9.01 

2.013 

■ 

7  21  43.1 

12.34 

11 

11     1     9.75 

2.017 

7  21  :K6 

12.37 

11  23  34.9 

11     1  57.30 

2.01 1 

7  16  46.9 

12.34 

18 

11     1  58.14 

2.015 

7  16  41.8 

12.37 

12  23  31.8 

1 1     2  45.54 

2.009 

7  11  50.8 

12.34 

13 

11     2  46.4!) 

2.')U 

7  11  45.0 

12.37 

13  23  28.6 

11     3  33.73 

2.007 

7    6  54.7 

12.34 

14 

11     3  34.78 

2.011 

7    6  48.2 

12.37 

14  2:}  25.5 

11     4  21.87 

2.004 

7     1  58.6 

12.34 

15 

11     4  23.02 

2009 

7     1  51.5 

12.36 

15  23  22.4 

11     5    9.95 

2.002 

6  57    2.7 

i2.:o 

16 

11     5  11.20 

.2.006 

6  56  55.0 

12.36 

16  23  19.3 

11     5  57.96 

1.999 

6  52    7.0 

12.32 

17 

11     5  59.32 

2.003 

6  51  58.6 

12.35 

17  23  16.1 

11     6  46.91 

1.996 

6  47  11.5 

12.31 

18 

1 1     6  47.37 

2.000 

6  47    2.4 

12.'34 

18  23  13.0 

11     7  33.78 

1.993 

6  42  16J2 

12.30 

19 

11     7  35.34 

1.997 

6  42    6.6 

12.33 

19  23    9.9 

11     8  21.58 

1.990 

6  37  21.2 

12.29 

20 

11     8  23.24 

1.994 

6  37  10.9 

12.31 

20  23    6.8 

11     9    9.29 

1.986 

6  32  26.5 

12.28 

21 

11     9  11.05 

1.990 

6  32  15.5 

12.30 

21  23    3.6 

11     9  56.91 

1.982 

6  27  32.1 

12.26 

22 

11     9  58.77 

1.986 

6  27  20.5 

12.28 

22  23    0.5 

11  10  44.43 

1.978 

6  22  38.1 

12.24  i 

23 

11   10  46.40 

1.982 

6  22  26.0 

12.26 

23  22  57.3 

11  11  31.86 

1.974 

6  17  44.6 

12.22' 

24 

11  11  33.94 

1.978 

6  17  31.8 

12.24 

24  22  54.2 

11   12  19.19 

1.969 

6  12  41.5 

12.20 

25 

11  12  21.37 

1.974 

6  12  38.1 

12.22 

25  22  51.0 

11  13    6.42 

1.965 

6    7  58.9 

12.18 

26 

11  13    8.69 

1.970 

6    7  44.9 

12.20 

26  22  47.9 

11   13  53.53 

1.963 

6    3    6.9 

12.16 

27 

11  13  55.89 

1.963 

6    2  52.3 

12.1H 

27  22  44.7 

11   14  40.52 

1.955 

5  58  15.5 

12.13 

28 

11  14  42.98 

1.960 

5  58    0.3 

12.15 

28  22  41.6 

11  15  27.39 

1.950 

5  53  24.7 

12.11 

29 

11   15  2J).95 

1 .955 

5  53    8.9 

12.13 

29  22  38.4 

11   16  14.14 

1.945 

5  48  .34.6 

12.08 

30 

11   16  16  79 

1.950 

5  48  18.2 

12.10 

30  22  35.3 

11   17    0.76 

1.940 

5  43  45.1 

12.05 

1 

Oct.  1 

11   17    3.50 

1.945 

5  43  28.1 

12.07 

1  22  32.1 

11  17  47.24 

1.934 

5  58  56.3 

12.02 

2 

11   17  50.07 

1.940 

5  38  38.7 

12.04 

2  22  29.0 

11   18  33.58 

1.928 

5  34    8.3 

llJh) 

3 

11   18  36.50 

1 .934 

5  33  50.1 

12.01 

3  22  25.8 

11   19  19.77 

1.922 

5  29  21.1 

11.961 

4 

11  19  22.79 

1.928 

5  29    2.3 

1 1 .97 

4  22  22.7 

11  2)    5.82 

1.916 

5  24  34.7 

lli>3 

5 

11  20    8.94 

1.921 

5  24  15.3 

]lt94 

5  22  19.5 

11  2)  51.73 

1.910 

5  19  49.1 

11.89 

6 

11  20  54.94 

1.914 

5  19  29.1 

11.90 

6  22  16.3 

11  21  37.48 

1.903 

5  15    4.4 

11.85 

7 

11  21  40.78 

1.907 

5  14  43.8 

11.86 

7  22  13.2 

11  22  23.07 

1.896 

5  10  20.5 

11.81 

8 

1 1  22  26.46 

1.900 

5    9  59.4 

11.82 

8  22  10.0 

11  23    8.50 

1.889 

5    5  27.6 

11.77 

9 

11  23  11.97 

1.893 

5    5  16.1 

11.78 

9  22    6.8 

11  23  53.76 

1.882 

5    0  55.8 

11.72 

10 

11  23  57.31 

1.886 

5     0  33.7 

11.74 

10  22    3.6 

11  24  38.84 

1.874 

4  56  15.0 

11.68 

11 

11  24  42.48 

1.878 

4  55  52.3 

11.70 

11  22    0.4 

11  25  23.75 

1.867 

4  51  35.2 

11.63 

12 

11  25  27.47 

1.871 

4  51  12.0 

11.65 

12  21  57.2 

11  26    8.47 

1.859 

4  46  56.6 

11.58 

13 

11  26  12.28 

1.863 

4  46  32.9 

11.60 

13  21  54.0 

11  26  53.01 

1.851 

4  42  19.2 

llw53 

14 

11  26  56.90 

1.855 

4  41  54.9 

11.55 

14  21  50.8 

11  27  37.35 

1.843 

4  37  42.9 

11.48 

15 

11  27  41.33 

1.847 

4  37  18.1 

11.50 

15  21  47.6 

11  28  21.50 

1.835 

4  33    7.8 

11.43 

16 

11  28  25.56 

1 .839 

4  32  42.5 

11.45 

16  21  44  4 

11  29    5.44 

1.826 

4  28  34.0 

11.3d 

17 

11  29    9.58 

1.830 

4  28    8.1 

11.40 

17  21  41.2 

11  29  49.17 

1.817 

4  24     1.4 

11.32 

18 

1 1  29  53.39 

1.821 

4  23  35.1 

11.34 

18  21  38.0 

11  30  32.6.) 

1.808 

4  19  30.2 

11.27 

19 

11  30  36.98 

1.812 

4  19    3.4 

1 1 .28 

19  21  34.8 

11  31  15.98 

1.799 

4  15    0.4 

11.21 

20 

U  31  20.35 

1.803 

4  14  33.1 

11.22 

20  21  31.6 

11  31  59.05 

1.790 

4  10  32.0 

11.15 

21 

11  32    3.50 

1.793 

4  10    4.3 

11.16 

21  21  28.4 

11  32  41.89 

1.780 

4    6    5.1 

11.09 

22 

11  32  46.41 

1.783 

4    5  36.9 

11.10 

22  21  25.1 

11  33  24.50 

1.770 

4    1  39.7 

11.03 

23 

11  33  29.08 

1.773 

4     1  11.0 

11.04 

23  21  21.9 

11  34    6.86 

1.760 

3  57  15.9 

10i)6 

24 

11  34  11.50 

1.76:3 

3  56  46.8 

10.97 

24  21   18.7 

11  34  48.J)6 

1.750 

3  52  53.7 

10.89  = 

25 

11  34  53.67 

1.752 

3  52  24.4 

10.90 

25  21  15.5 

11  35  30.81 

1.739 

3  48  3:^.3 

10.82 

26 

11  35  35.59 

1.741 

3  48    3.6 

10.83 

26  21  12.2 

11  36  12.40 

1.728 

3  44  14.6 

10.75 

27 

11  36  17.24 

1.730 

3  43  44.5 

10,76 

27  21     9.0 

1 1  36  53.72 

1.717 

3  39  57.6 

10.68 

28 

11  36  58.62 

1.719 

3  39  27.1 

10.69 

28  21     5.8 

11  37  34.77 

1.705 

3  35  42.4 

10.61 

29 

11  37  39.73 

1.707 

3  35  11.5 

10.62 

2i)  21     2.5 

11  38  15.54 

1.693 

3  31  29.0 

10.53 

30 

11  38  20.56 

1.695 

3  30  57.8 

10.54 

30  20  59.2 

11  38  56.03 

1.6il 

3  27  17.5 

10.45 

31 

11  39    1.11  +1.683 

+  3  26  45.9 

-10.46131  20  56.0 

11  39  36.23 

+I.6(i9 

+  3  23    7i) 

-10.37 
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Date. 
1878. 

FOB  WASHINGTON  MEAN  NOON. 

FOK  MERIDIAN  TRANSIT. 

Apparent 

IQebt 
AflcenaioQ. 

Diff.for 
Ihour. 

Apparent 
Declination. 

Difllfor 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.for 
1  1).  of 
Long. 

8 

Anparent 
Dccluiation. 

Diff.for 

1  hour of 

Long. 

h    m      B 

8 

O         1         // 

-l6'.38 

d     h    in 

h    ni      8 

O          /         // 

// 

Nov.  1 

11  39  41.36 

+1.671 

+  3  22  35.9 

1  20  52.7 

11  40  16.14 

+1 .657 

+  3  19    0.2 

-10.29 

2 

11  40  21.32' 

1.658 

3  18  27.9 

10.30 

2  20  49.4 

11  40  55.75 

1.645 

•   3  14  54.4 

10.20 

3 

11  41     0.98 

1.646 

3  14  21.9 

10.21 

3  20  46.1 

11  41  35.06 

1.632 

3  10  50.6 

10.12 

4 

11  41  40.34 

1.633 

3  10  17.9 

10.13 

4  20  42.8 

11  42  14.06 

1.619 

3    6  48.9 

10.03 

5 

11  42  19.39 

1.620 

3    6  15.9 

10.04 

5  20  39.5 

11  42  52.75 

1.605 

3    2  49.3 

9.94 

6 

n  42  58.12 

1.607 

3    2  16.0 

9.95 

6  20  36.2 

11  43  31.12 

1.592 

2  58  51.8 

9.85 

7 

11  43  36.53 

1.694 

2  58  18.3 

9.86 

7  20  32.9 

11  44    9.16 

1.578 

2  54  56.5 

9.76 

8 

11  44  14.62 

1.580 

2  54  22.8 

9.77 

8  20  29.6 

11  44  46.87 

1.564 

2  51     3.4 

9.66 

9 

11  44  52.37 

1.566 

2  50  29.5 

9.68 

9  20  26.3 

1 1  45  24.25 

1.550 

2  47  12.6 

9.57 

10 

11  45  29.78 

1.552 

2  46  38.5 

9.58 

10  20  23.0 

11  46    1.28 

1.536 

2  43  24.1 

9.47 

11 

11  46    6.85 

1.538 

2  42  49.8 

9.48 

11  20  19.7 

11  46  37.97 

1.521 

2  39  38.0 

9.37 

12 

11  46  43.57 

1.523 

2  39    3.5 

9.38 

12  20  16.4 

11  47  14.30 

1.506 

2  35  54.2 

9.27 

13 

11  47  19.93 

1.508 

2  35  19.6 

9iW 

13  20  13.1 

1 1  47  50.27 

1.491 

2  32  12.9 

9.17 

14 

11  47  55.92 

1.493 

2  31  38.2 

9.18 

14  20    9.8 

11  48  25.87 

1.476 

2  28  34.1 

9.06 

15 

11  48  31.54 

1.477 

2  27  59.2 

9.07 

15  20    6.4 

11  49    1.09 

1.460 

2  24  57.8 

8.96 

16 

11  49    6.78 

1.461 

2  24  22.8 

8.96 

16  20    3.1 

11  49  35.93 

1.444 

2  21  24.0 

8.85 

17 

11  49  41.63 

1.445 

2  20  49.0 

8.75 

17  19  59.7 

11  50  10.37 

1.427 

2  17  52.9 

8.74 

18 

11  50  16.08 

1.428 

2  17  17.9 

8.74 

18  19  56.3 

11  50  44.41 

1.410 

2  14  24.5 

8.62 

19 

11  50  50.14 

1.411 

2  13  49.5 

8.62 

19  19  52.9 

11  51  18.05 

1.393 

2  10  58.9 

8.51 

20 

11  51  23.79 

1.394 

2  10  23.9 

8.51 

20  19  49.5 

11  51  51.28 

1.376 

2    7  36.1 

8.39 

21 

11  51  57.03 

1.377 

2    7    1.1 

8.39 

21  19  46.1 

11  52  24.10 

1.359 

2    4  16.1 

8.27 

22 

11  52  29.&') 

1.359 

2    3  41.1 

8.27 

22  19  42.7 

11  52  56.49 

1.341 

2    0  59.0 

8.15 

2:) 

11  53    2.24 

1.341 

2    0  24.0 

8.15 

23  19  39.3 

11  53  28.45 

1.323 

1  57  44.8 

8.03 

24 

11  53  34.20 

1.323 

1  57    9.9 

8.03 

24  19  35.9 

11  53  59.98 

1.305 

1  54  33.6 

7.90 

25 

11  54    5.72 

1.304 

1  53  58.8 

7.90 

25  19  32.5 

11  54  31.06 

1.286 

1  51  25.4 

7.78 

26 

11  54  36.79 

1J286 

1  50  50.7 

7.77 

26  19  29.1 

11  55    1.68 

1.267 

1  48  20.3 

7.65 

27 

11  55    7.40 

1.267 

1  47  45.7 

7.64 

27  19  25.6 

11  55  31.85 

1.248 

1  45  18.2 

7.52 

28 

11  55  37.56 

1.247 

1  44  43.8 

7.51 

28  19  22.2 

11  56    1.56 

1.229 

1  42  19.2 

7.39 

29 

11  56    7.26 

1.227 

1  41  45.0 

7.38 

29  19  18.8 

1 1  56  30.81 

1.209 

1  39  23.4 

7.26 

30 

11  56  36.48 

1.207 

1  38  49.4 

7.25 

30  19  15.3 

11  »>  59.5U 

1.189 

1  36  30.8 

7.12 

Dec.  1 

11  57    5.22 

1.187 

1  35  57.0 

7.11 

1  19  11.8 

11  57  27.87 

1.169 

1  33  41.4 

6.99 

2 

11  57  33.48 

1.167 

1  33    7.9 

6.98 

2  19    8.4 

11  57  55.67 

1.149 

1  30  55.3 

6.85 

3 

11  58    1.26 

1.147 

1  30  22.1 

6.84 

3  19    4.9 

11  58  22.99 

1.128 

1  28  12.6 

6.71 

4 

11  58  28.54 

1.126 

1  27  39.6 

6.fq 

4  19    1.4 

11  58  49.81 

1.107 

1  25  33.2 

6.57 

5 

11  58  55.32 

1.105 

1  25    0.5 

6.56 

5  18  57.9 

11  59  16.12 

1.086 

1  22  57.2 

6.43 

6 

11  59  21.59 

1.084 

1  22  24.8 

6.42 

6  18  54.4 

11  59  41.92 

1.065 

1  20  24.6 

6.28 

7 

11  59  47.35 

1.063 

1  19  52.6 

6.27 

7  18  50.9 

12    0    7.21 

1.043 

1  17  55.5 

6.14 

8 

12    0  12.59 

1.041 

1  17  24.0 

6.12 

8  18  47.4 

12    0  31.98 

1.021 

1  15  30.0 

5.9a 

9 

12    0  37.30 

1.019 

1  14  58.9 

5.97 

9  18  43.9 

12    0  56.21 

0.999 

1  13    8.1 

5.84 

10 

12    1     1.48 

0.996 

1  12  37.4 

5.82 

10  18  40.4 

12    1  19.91 

0.977 

1  10  49.8 

5.69 

11 

12    1  25.12 

0.973 

1  10  19.5 

5.67 

11  18  36.9 

12    1  43.07 

0.954 

1     8  35.1 

5.54 

12 

12    1  48.21 

0.950 

1    8    5.3 

5.52 

12  18  33.3 

12    2    5.68 

0.931 

1    6  24.1 

5.38 

13 

12    2  10.75 

O.J>27 

1    5  54.8 

5.36 

13  18  2JK7 

12    2  27.73 

0.907 

1    4  16.8 

5.23 

14 

12    2  32.72 

0.904 

1    3  48.1 

5.20 

14  18  26.1 

12    2  49.21 

0.883 

1    2  13.3 

5.07 

15 

12    2  54.12 

0.880 

1     1  45.2 

5.04 

15  18  22.5 

12    3  10.12 

0j»9 

1    0  13.6 

4.91 

16 

12    3  14.95 

0.856 

0  59  46.2 

4.88 

16  18  18.9 

12    3  30.45 

0.835 

0  58  17.9 

4.75 

17 

12    3  35.19 

0.832 

0  57  51.2 

4.71 

17  18  15.3 

12    3  50.19 

0.810 

0  56  26.2 

4.59 

18 

12    3  54.84 

0.807 

0  56    O.l 

4.55 

18  18  11.7 

12    4    9.34 

0.785 

0  54  38.5 

4.42 

19 

12    4  13.89 

0.782 

0  54  13.1 

4.38 

19  18    8.1 

12    4  27.89 

0.760 

0  52  54.8 

4.25 

20 

12    4  32.33 

0.757 

0  52  30.0 

4.21 

20  18    4.5 

12    4  45.83 

0.735 

0  51  15.0 

4.08 

21 

12    4  50.17 

0.731 

0  50  50.9 

4.04 

21   18    0.8 

12    5    3.16 

0.709 

0  49  39.3 

3.91 

22 

12    5    7.39 

0.705 

0  49  16.0 

3.87 

22  17  57.2 

12    5  19.87 

0.684 

0  48    7.7 

3.74 

23 

12    5  24.00 

0.679 

0  47  45.3 

3.69 

23  17  53.5 

12    5  35.97 

0.658 

0  46  40.3 

3.57 

24 

12    5  39.98 

0.652 

!     0  46  18.7 

3.52 

24  17  49.8 

12    5  51.44 

0.632 

0  45  17.0 

3.39 

25 

12    5  55.33 

0.626 

0  44  56.3 

3.34 

25  17  46.1 

12    6    6.2e 

0.636 

0  43  57.9 

3.22 

26 

12    6  10.04 

0.600 

0  43  38.1 

3.17 

26  17  42.4 

12    6  16.48 

0.580 

0  42  43.1 

3.04 

27 

12    6  24.11 

0.573 

0  42  24.1 

2.99 

27  17  38.7 

12    6  34.04 

0.553 

0  41  32.5 

2.86 

2S 

12    6  37.54 

0.546 

0  41   14.4 

2.82 

28  17  35.0 

12    6  46.9(] 

>    0.526 

0  40  26.1 

2.68 

29 

12    6  50.33 

'    0.511) 

1      0  40    9.0 

2.64 

29  17  31.2 

12    6  59.24 

0.49y 

0  39  24.0 

2.50 

30 

12    7    2.46 

.    0.4!)a 

li     0  39    7.1) 

1       2.46 

30  17  27.5 

12    7  10.87 

0  47-;^ 

!      0  38  26.2 

2.32 

31 

12    7  13.94 

0.465 

»*      0  38  11.1 

}      2.28 

31  17  23.ti 

12    7  21.8,1 

>'    0.444 

0  37  32.7 

2.14 

32'  1'^    7  24.7t] 

;  +').437 

;+  0  37  18.(] 

r  -  2.0!)  132  17  20.0l  12    7  32.17 

'  +0.417 

+  0  36  43.5 

.  -  1.96 

J 
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SATURN,  1873, 


Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Right 
AacoDtton. 

Diflf  for 
Ihour. 

Apparent 
Deolmation. 

Diff.for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 
Aacenaion. 

Diff.  for 
1  h.of 
Long. 

•     Apparent 
Declination. 

DiiRfor 
Ihour  of 

LOQg. 

h    in      B 

a 

O          1         II 

II 

d     h    m 

h    m      a 

a 

-.0  ^J    J'^ 

II  ^^^ 

Jan.  1 

19  36    1.10 

+1.248 

-21  39    4.1 

+  2.68 

1     0  50.2 

19  36    2.15 

+1.245 

-21  39    1.9 

+  2.67 

2 

19  36  3i.03 

1.250 

21  37  59.6 

2.70 

2    0  46.8 

19  36  32.06 

1.247 

21  37  57.6 

2.69 

3 

19  37    1.11 

1.252 

21  36  54.7 

2.71 

3    0  43.4 

19  37    2.02 

1.249 

21  36  52.9 

2.71 

4 

19  37  31.18 

1.254 

21  35  49.4 

2.r3 

4    0  39.9 

19  37  32.02 

1.251 

21  35  47.7 

2.73 

5 

19  38     1.28 

1.255 

21  34  43.6 

2.75 

5    0  36.5 

19  38    2.05 

1.252 

21  34  42.0 

2.75 

6 

19  38  31.41 

1.256 

21  33  37.4 

2.77 

6    0  3.').1 

19  38  32.10 

1.253 

21  33  35.9 

2.76 

7 

19  39     1.56 

1.257 

21  32  30.8 

2.78 

7    0  29.6 

19  39    2.18 

1.254 

21  32  29.5 

2.78 

8 

19  39  31.73 

1.258 

21  31  23.8 

2.80 

8    0  26.2 

19  39  32.28 

1.255 

21  31  22.7 

2.79 

9 

19  40    1.92 

1.258 

21  30  16.4 

2.81 

9    0  22.8 

19  40    2.40 

1.255 

21  30  15.5 

2.81 

10 

19  40  32.12 

1.259 

21  29    8.7 

2.83 

10    0  19.3 

19  40  32.53 

1.256 

21  29    7.9 

2.83 

11 

19  41     2.33 

1.259 

21  28    0.6 

2.85 

11     0  15.9 

19  41    2.67 

1.256 

21  27  59.9 

2.84 

12 

19  41  32.55 

1.259 

21  26  52.1 

2.86 

12    0  12.5 

19  41  32.82 

1.256 

21  26  51  J> 

2.86 

13 

19  42    2.76 

1.259 

21  25  43.2 

2.88 

13    0    9.0 

19  42    2.96 

1.256 

21  25  42.8 

2.87 

14 

19  42  32.96 

1.258 

21  24  34.0 

2.89 

14    0    5.6 

19  42  33.09 

1.255 

21  24  33.6 

2.88 

15 

19  43    3.16 

1.258 

21  23  24.5 

2.90 

15    0    2.2 

19  43    3.21 

1.255 

21  23  24.5 

2.89 

15  23  58.7 

19  43  33.32 

1.254 

21  22  14.9 

2.91 

16 

19  43  33.35 

1.257 

21  22  14.8 

2.91 

16  23  55.3 

19  44    3.42 

1.254 

21  21     4.9 

2.92 

17 

19  44    3.52 

1.256 

21  21    4.7 

2.93 

17  23  51.9 

19  44  33.49 

1.252 

21  19  54.6 

2.93 

18 

19  44  33.66 

1.255 

21  19  54.3 

2.94 

18  23  48.4 

19  45    3.52 

1.250 

21  18  44.1 

2.94 

19 

19  45    3.76 

1.253 

21  18  43.6 

2.95 

19  23  45.0 

19  45  33.50 

1.248 

21  17  33.4 

2S5 

20 

19  45  33.81 

1.251 

21  17  32.7 

2.96 

20  23  41.6 

19  46    3.43 

1.246 

21  16  22.5 

2.96 

21 

19  46    3.81 

1 .249 

21  16  21.6 

2.97 

21  23  38.2 

19  46  33.32 

1.245 

21  15  11.3 

2.97 

22 

19  46  33.77 

1.247 

21   15  10.2 

2.98 

22  23  34.7 

19  47    3.17 

1.243 

21  13  59.9 

2.98 

23 

19  47    3.69 

1.246 

21  13  58.6 

2.99 

23  23  31.3 

19  47  32.97 

1.241 

21  12  48.3 

2.99 

24 

19  47  33.57 

1.244 

21  12  46.8 

3.00 

24  23  27.9 

19  48    2.72 

li238 

21  11  36.5 

3.00 

25 

19  48    3.39 

1.241 

21  11  34.8 

3.00 

25  23  24.4 

19  48  32.41 

1.236 

21  10  24.5 

3.00 

26 

19  48  33.15 

1.239 

21  10  22.7 

3.01 

26  23  21.0 

19  49    2.03 

1.233 

21     9  12.4 

3.01 

27 

19  49    2.84 

1.235 

21    9  10.4 

3.02 

27  23  17.5 

19  49  31.57 

1.229 

21     8    0.1 

3.01 

2d 

19  49  32.45 

1.232 

21     7  57.9 

3.02 

28  23  14.1 

19  50     1.02 

1.225 

21     6  47.7 

3.02 

29 

19  50    1.97 

1.228 

21    6  45.3 

3.03 

29  23  10.7 

19  50  30.38 

1.221 

21     5  35.2 

3.02 

30 

19  50  31 .39 

1.224 

21    5  32.6 

3.03 

30  23    7.2 

19  50  59.64 

1.217 

21    4  22.5 

3.03 

31 

19  51     0.72 

1.220 

21     4  19.8 

3.03 

31  23    3.8 

19  51  28.81 

1.213 

21    3    9.8 

3.03 

Feb.  1 

19  51  29.95 

1.216 

21     3    7.0 

3.04 

1  23    0.3 

19  51  57.88 

1.209 

21     1  57.1 

3.03 

2 

19  51  59.09 

1.212 

21     1  54.1 

3.04 

2  2^  56.9 

19  52  26.86 

1.205 

21    0  44.3 

3.03 

3 

19  52  28.13 

1.208 

21    0  41.2 

3.04 

3  22  53.4 

19  52  55.73 

1.201 

20  59  31.5 

3.03 

4 

19  52  57.07 

1.203 

20  59  28.2 

3.04 

4  22  50.0 

19  53  24.49 

1.196 

20  58  18.7 

3.03 

5 

19  53  25.89 

1.198 

20  58  15.2 

3.04 

5  22  46.5 

19  53  53.13 

1.191 

20  57    5.9 

3.03 

6 

19  53  54.59 

1.193 

20  57    2.2 

3.04 

6  22  43.0 

19  54  21.64 

1.185 

20  55  53.1 

3.03 

7 

19  54  23.16 

1.188 

20  55  49.3 

304 

7  22  39.6 

19  54  50.02 

1.180 

20  54  40.4 

3.03 

8 

19  54  51.60 

1.182 

20  54  36.4 

3.04 

8  22  36.1 

19  55  18.26 

1.174 

20  53  27.8 

3.02 

9 

19  55  19.90 

1.176 

20  53  23.6 

3.03 

9  22  32.6 

19  55  46.35 

1.168 

20  52  15.2 

3.02 

JO 

19  55  48.05 

1.170 

20  52  10.8 

3.03 

10  22  29.2 

19  56  14.30 

1.162 

20  51    2.7 

3.02 

11 

19  56  16.06 

1.164 

20  50  58.1 

3.03 

11  22  25.7 

19  56  42.11 

1,156 

20  49  50.3 

3.01 

12 

19  56  43.93 

1.158 

20  49  45.6 

3.02 

12  22  22.2 

19  57    9.78 

1.150 

20  48  38.1 

3.00 

13 

19  57  11.66 

1.152 

20  48  33.2 

3.01 

13  22  18.8 

19  57  37.31 

1.144 

20  47  26.1 

3.00 

14 

19  67  39.24 

1.146 

20  47  21.0 

3.00 

14  22  15.3  19  58    4.68 

1.137 

20  46  14.2 

2.99 

15 

19  58    6.67 

1.139 

20  46    9.0 

3.00 

15  22  11.8  19  58  31.89 

1.130 

20  45    2.5 

2.98 

16 

19  58  33.93 

1.132 

20  44  57.1 

2.99 

16  22    8.3 

19  58  58.93 

1.123 

20  43  51.0 

2.97 

17 

19  59    1.02 

1.125 

20  43  45.4 

2,08 

17  22    4.8 

19  59  25.80 

1.116 

20  42  39.7 

2.97 

18 

19  59  27.94 

1.118 

20  42  33.9 

2.97 

18  22    1.3 

19  59  52.49 

1.108 

20  41  28.6 

2.96 

19 

19  59  54.68 

1.110 

20  41  22.7 

2.96 

19  21  57.9 

20    0  18.99 

1.100 

20  40  17.8 

2i6 

20 

20    0  21.23 

1.103 

20  40  11.7 

2.95 

20  21  54.4 

20    0  45.31 

1.093 

20  39    7.2 

2.94 

21 

20    0  47.60 

1 .095 

20  39    1.0 

2.94 

21  21  50.9 

20    1  11.44 

1.085 

20  37  56.9 

2.92 

22 

20     1  13.78 

1.087 

20  37  50.6 

2.93 

22  21  47.4  20    1  37.38 

1.077 

20  36  46.9 

2.91 

23 

20     1  39.77 

1.079 

20  36  40.5 

2.91 

23  21  43.9!  20    2    3.13 

1.069 

20  35  37.2 

2.90 

24 

20    2    5.56 

1.070 

20  35  30.7 

2.90 

24  21  40.4  20    2  28.68 

1.060 

20  34  27.9 

2.88 

25 

20    2  31.15 

1.062 

20  34  21.2 

2.89 

25  21  36.8  20    2  54.02 

1.051 

20  33  18.9 

2.87, 

26 

20    2  56.53 

1.053 

20  33  12.1 

2.87 

26  21  33.3;  20    3  19.15 

1.042 

20  32  10.3 

2.851 

27 

20    3  21.70 

1.044 

20  32    3.4 

2.85 

27  21  29.8  20    3  44.06 

1.033 

20  31     2.2 

2.83 

28 

20    3  46.65 

1.035 

20  30  55.2 

2.83 

28  21  26.3  20    4    8.74 

1.024 

20  29  54.5 

20^1 

29 

20    4  11.37 

1.025 

20  29  47.4 

2.82 

29  21  22.8  20    4  33.20 

1.014 

20  28  47.3 

2.79 

30 

20    4  35.86 

+1.016 

-20  28  40.0 

+  2.80130  21  19.2;  20    4  57.43 

+1.005 

-20  27  40.5 

+  2.77 

SATURN,  18T3. 
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Dato. 
1S7S. 

FOB  WASHINGTON  MEAN  NOON. 

FOR  MERIDTAN  TRANSIT. 

Apparent 

Right 
Ascension. 

Diff.for 
Ihoar. 

Apparent 
Declination. 

Difffor 
Ihour. 

Mean  Time 
ofTranftit. 

Apmrent 

Right 
Ascension, 

Diff.for 
1  h.  of 
Long. 

1       8 

Apparent 
Declination. 

t 

Diff.  for 
1  hour of 
Long.    . 

h    m     8 

8 

o         /        #/ 

// 

d     h    m 

h    m     8 

O         t        if 

u 

Mar.  1 

20    4  31.37 

+1.025 

-20  29  47.4 

+  2.82 

1  21  22.8 

20    4  33.20+1.014 

-20  28  47.3 

+  2.70 

2 

20    4  35.66 

1.016 

20  28  40.0 

2.80 

2  21  19.2 

20     4  57.43 

i    1.005 

20  27  40.5 

2.77 

3 

20    5    0.12 

1.006 

20  27  33.1 

2.78 

3  21  15.7 

20    5  21.42 

1    0.995 

20  26  34.2 

2.75 

4 

20    5  24.14 

0.996 

20  26  26.7 

2.76 

4  21  12.2 

29    5  45.17 

0.<)85 

20  25  28.4 

2.73 

5 

20    5  47.92 

0.986 

20  25  20.8 

2.74 

5  21    8.6 

20    6    8.68 

0.975 

20  24  23.1 

2.7J  ; 

6 

20    6  11.46 

0.976 

20  24  15.4 

2.71 

6  21     5.1 

20    6  31.95 

0.964 

20  23  18.3 

2.69 1 

7 

20    6  34.76 

0.966 

20  23  10.5 

2.69 

7  21     1.5 

20    6  54.97 

0.954 

20  22  14.1 

2.66 

8 

20    6  57.81 

0.955 

20  22    6.2 

2.67 

8  20  58.0 

20    7  17.74 

0.943 

20  21   10.5 

2.64 

9 

20    7  23.60 

0.944 

20  21     2.5 

2.64 

9  20  54.4 

20    7  40.25 

0.932 

20  23    7.5 

2.61 

10 

20    7  43.13 

0.933 

20  19  59.5 

2.61 

10  2ir50.8 

20    8    2.49 

0.921 

20  19    5.2 

2.58 

11 

20    8    5.39 

0.922 

20  18  57.1 

2.59 

1 1  20  47.3 

20    8  24.46 

0.910 

20  18    3.5 

2.56 

V2 

20    8  27.39 

0.911 

20  17  55.3 

2.56 

12  20  43.7 

20    8  46.17 

0.899 

20  17    2.5 

2.53 

13 

20    8  49.12 

0.900 

20  16  54.2 

2.53 

13  20  40.1 

20    9    7.61 

0.888 

20  16    2.1 

2.50 

14 

20    9  10.58 

0.889 

20  15  53.8 

2.50 

14  20  36.6 

20    9  28.79 

0.877 

20  15    2.3 

2.48 

15 

20    9  31.77 

0.877 

20  14  54.0 

2.48 

15  20  33.0 

20    9  49.69 

0.865 

20  14    3.2 

2.45 

16 

20    9  52.68 

0.865 

20  13  54.9 

2.45 

16  20  29.4 

20  10  10.30 

0.853 

20  13    4.9 

2.41 

17 

20  10  13.30 

0.853 

20  12  56.5 

2.42 

17  20  25.8 

20  10  30.62 

0.841 

20  12    7.4 

2.38 

18 

20  10  33.63 

0.841 

20  11  58.9 

2.38 

18  20  22.2 

20  10  50.65 

0.829 

20  11  10.6 

2.35 

19 

20  10  53.67 

0.829 

20  11     2.1 

2.35 

19  20  18.6 

20  11  10.39 

0.816 

20  10  14.6 

2.32 

20 

20  11  13.42 

^.817 

20  10    6.0 

2.32 

20  20  15.0 

20  11  29.84 

0.804 

20    9  19.3 

2.29 

21 

20  11  32.87 

0.804 

20    9  10.7 

2.29 

21  20  11.4 

20  11  48.99 

0.792 

20    8  24.8 

2.25 

22 

20  11  52.02 

0.791 

20    8  16.2 

2.25 

22  20    7.7 

20  12    7.84 

0.779 

20    7  31.2 

2.21 

23 

20  12  10.86 

0.779 

20    7  22.6 

2.21 

23  20    4.1 

20  12  26.:)8 

0.766 

20    6  38.5 

2.18 

24 

20  12  29.39 

0.765 

20    6  29.9 

2.18 

24  21)    0.5 

20  12  44.60 

0.752 

20    5  46.7 

2.14 

25 

20  12  47.60 

0.752 

20    5  38.1 

2.14 

25  19  56.9 

20  13    2.49 

0.739 

20    4  55.8 

2.10 

26 

20  13    5.48 

0.738 

20    4  47.2 

2.10 

26  19  53.2 

20  13  20.06 

0.725 

20    4    5.7 

2.07 

27 

20  13  23.04 

0.725 

20    3  57.1 

2.07 

27  19  49.6 

20  13  37.31 

0.712 

20    3  16.5 

2.03 

28 

20  13  40.28 

0.711 

20    3    8.0 

2.03 

28  19  45.9 

20  13  54.24 

0.699 

20    2  28.3 

1.99 

29 

20  13  57.19 

0.698 

20    2  19.9 

1.99 

29  19  42.3 

20  14  10.84 

0.685 

20    1  41.1 

1.95 

30 

20  14  13.77 

0.684 

20    1  32^:$ 

1.94 

30  19  38.6 

20  14  27.10 

0.670 

20    0  54.9 

1.90 

31 

20  14  30.01 

0.670 

20    0  46.6 

1.90 

31  19  34.9 

20  14  43.02 

0.656 

20    0    9.7 

1.86 

Apr.  1 

20  14  45.91 

0.655 

20    0    1.4 

1.86 

1  19  31.3 

20  14  58.59 

0.642 

19  59  25.4 

1.82 

^     2 

20  15    1.46 

0.641 

19  59  17.2 

1.82 

2  19  27.6 

20  15  13.82 

0.628 

19  58  42.2 

1.78 

3 

20  15  16.67 

0.626 

19  58  34.1 

1.77 

3  19  23.9  20  15  28.71 

0.613 

19  58    0.0 

1.74 

4 

20  15  31.53 

0.612 

19  57  52.0 

1.73 

4  19  20.2  20  15  43.26 

0.599 

19  57  18.9 

1.69 

5 

20  15  46.05 

0.598 

19  57  11.0 

1.69 

5  19  16.5 

20  15  57.46 

0.584 

19  56  38.9 

1.64 

6 

20  16    0^22 

0.583 

19  56  31.1 

1.64 

6  19  12.8 

20  16  11.31 

0.570 

19  56    0.0 

1.60 

7 

20  16  14.03 

0.568 

19  55  52.3 

1.59 

7  19    9.1 

20  16  24.80 

0.555 

19  55  22.2 

1.55 

8 

20  16  27.48 

0.553 

19  55  14.6 

1.55 

8  19    5.4 

20  16  37.93 

0.539 

19  54  45.5 

1.51 

9 

20  16  40.67 

0.538 

19  54  38.0 

1.50 

9  19    1.7 

20  16  50.69 

0.524 

19  54    9.8 

1.46 

10 

20  16  53.29 

0.523 

19  54    2.5 

1.46 

10  18  58.0 

20  17    3.09 

0.509 

19  53  35.2 

1.42 

11 

20  17    5.65 

0.507 

19  53  28.0 

1.41 

11  18  54.2 

20  17  15.13 

0.494 

19  53    1.7 

1.37 

12 

20  17  17.64 

0.492 

19  52  54.7 

1.36 

12  18  50.5 

20  17  26.80 

0.479 

19  52  29.4 

1.32 

13 

20  17  29Jii6 

0.476 

19  52  22.6 

1.31 

13  18  46.7 

20  17  38.10 

0.463 

19  51  58.4 

1.27 

14 

20  17  40.51 

0.461 

19  51  51.8 

1.26 

14  18  43.0 

20  17  49.04 

0.448 

19  51  28.6 

1.21 

15 

20  17  51.39 

0.446 

19  51  22.2 

1.21 

15  18  39.2 

20  17  59.61 

0.433 

19  51    0.1 

1.16 

16 

20  18    1.91 

0.430 

19  50  53.9 

1.15 

16  18  35.5 

20  18    9.80 

0.417 

19  50  32.8 

l.li 

17 

20  18  12.05 

0.414 

19  50  26.8 

1.10 

17  18  31.7 

20  18  19.61 

0.401 

19  50    6.7 

1.06 

18 

20  18  21.80 

0.398 

19  50    0.9 

1.05 

18  18  27.9 

20  18  29.03 

0.384 

19  49  41.7 

1.02 

19 

20  18  31 16 

0.382 

19  49  36J3 

1.01 

19  18  24.1  20  18  38.06 

0.368 

19  49  17.9 

0.97 

20 

20  18  40.12 

0.365 

19  49  12.6 

0.96 

20  18  20.4  20  18  46.70 

0.352 

19  48  55.3 

0.91 

21 

20  18  48.69 

0.349 

19  48  50.2 

0.91 

21  18  16.6  20  18  54.95 

0.336 

19  48  34.0 

0.86 

22 

20  18  56.87 

0.333 

19  48  29.1 

0.85 

22  18  12.8 

20  19    2.81 

0.320 

19  48  14.0 

0.81 

23 

20  19    4.66 

0.317 

19  48    9.3 

0.80 

23  18    9.0 

20  19  10.29 

0.304 

19  47  55.3 

0.75 

24 

20  19  12.07 

0.301 

19  47  60J& 

0.74 

24  18    5.1 

20  19  17.39 

0J288 

19  47  38.0 

0.69 

25 

90  19  19.09 

0J284 

19  47  33.9 

0.68 

25  18    1.3 

20  19  24.10 

0.271 

19  47  22.1 

0.63 

26 

20  19  25.71 

0.266 

19  47  18.3 

0.62 

26  17  57.5 

20  19  30.41 

0.255 

19  47    7.5 

0.58 

27 

20  19  31.93 

0.251 

19  47    4.0 

0.57 

27  17  53.7  20  19  36.32 

0.238 

19  46  54.2 

0.53 

28 

20  19  37.75 

0.234 

19  46  51.0 

0.51 

28  17  49.8  20  19  41.82 

0.221 

19  46  42.2 

0.47 

29 

20  19  43.16 

0.217 

19  46  39.3 

0.46 

29  17  46.0  20  19  46.91 

0.204 

19  46  31.4 

0.42 

30 

20  19  48.16 

0.200 

19  46  28.8 

0.41 

30  17  42.1 

20  19  51.59 

0.186 

19  46  21.9 

0.37 

31 

20  19  62.75 

+0.183 

-19  46  19.6 

+  0.35 

31  17  38.3  20  19  55.861 

+0.170 

-19  46  13.7 

+  0.31 
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Date. 
1873. 

FOR  WASHINGTON  MTJAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appareut 

Ri£bt 
Ascensiou. 

Diff.  for 
1  hour. 

Apparent 
Docunation. 

Diff.  for 
1  hour. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  b.  of 
Long. 

Apnarent 
Decliuation. 

Din:  for 

1  hour  of 

Long. 

i 

h    m      8 

8 

O          /         // 

II 

d     h    m 

h    m      s 

s 

-19  46  1.^.7 

II 

May  1 

20  19  52.75 

+0.183 

-19  46  19.6 

+  0.35 

1   17  38.3  20  19  55.86 

+0.170 

+  0.31 

2 

20  19  56.93 

0.166 

19  46  11.8 

0.30 

2  17  34.4  20  19  59.74 

0.153 

19  46    6.9 

0.25 

3   20  20    0.71 

0.149 

19  46    5.4 

0.24 

3  17  30.5 

20  20     3.23 

0.137 

19  46    1.5 

0.20 

4   20  20    4.10 

0.133 

19  46    0.4 

0.18 

4  17  26.6  20  20    6.33 

0.121 

19  45  57.5 

0.14 

5  20  20    7.10 

0.117 

19  45  56.7 

012 

5  17  22.8 

20  20    9.03 

0.104 

19  45  54.8 

0.08 

6 

20  20    9.70 

0.100 

19  45  54.4 

0.07 

6  17  18.9 

20  20  11.32 

0.087 

19  45  53.5 

+  0.03 

7 

20  20  11.89 

0.083 

19  45  53.4 

+  0.01 

7  17  15.0 

20  20  13.21 

0.070 

19  45  53.5 

-  0.03 

8 

20  20  13.67 

0.066 

19  45  53.8 

-  0.04 

8  17  11.1 

20  20  14.69 

0.053 

19  45  54.9 

0.09 

9 

20  20  15.04 

0.049 

19  45  55.5 

0.10 

9  17    7.1 

20  20  15.76 

0.036 

19  45  57.6 

0.14 

10 

20  20  16.00 

0.031 

19  45  58.6 

0.16 

10  17    3.2 

20  20  16.43 

0.020 

19  46    1.6 

0.20 

11 

20  20  16.55 

+0.015 

19  46    3.0 

0.21 

11   16  59.3 

20  20  16.70 

+0.003 

19  46    7.0 

0.25 

12 

20  20  16.70 

-0.002 

19  46    8.8 

0.27 

12  16  55.4 

20  20  16.57 

-0.014 

19  46  13.7 

0.31 

13 

20  20  16.45 

0.019 

19  46  15.9 

0.33 

13  16  51.4 

20  20  16.05 

0.030 

19  46  21.7 

0.36 

14 

20  20  15.81 

0.035 

19  46  24.4 

0.38 

14  16  47.5 

20  20  15.13 

0.046 

19  46  31.1 

0.42 

15 

20  20  14.77 

0.051 

19  46  34.2 

0.44 

15  16  43.5 

20  20  13.82 

0.063 

19  46  41.8 

0.47 

16 

20  20  13.34 

0.068 

19  46  45.4 

0.49 

16  16  39.5 

20  20  12.11 

0.080 

19  46  53.9 

0.53 

17 

20  20  11.51 

0.085 

19  46  57.9 

0.55 

17  16  35.6 

20  20  10.00 

0.096 

19  47    7.3 

0i>9 

18 

20  20    9.27 

0.102 

19  47  11.7 

0.60 

IS  16  31.6 

20  20    7.49 

0.113 

19  47  22.0 

0.64 

10 

20  20    6.63 

0.119 

19  47  26.8 

0.66 

19  16  27.6 

20  20    4.57 

0.130 

19  47  38.0 

0.69 

20 

20  20    3.58 

0.135 

19  47  43.3 

0.71 

20  16  23.6 

20  20    1.26 

0.146 

19  47  55.3 

0.75 

21 

20  20    0.13 

0.152 

19  48     1.1 

0.77 

21   16  19.6 

20  19  57.56 

0.162 

19  48  14.0 

0.80 

22 

20  19  56.29 

0.168 

19  48  20.2 

0.82 

22  16  15.6 

23  19  53.47 

0.179 

19  48  33.9 

0.86 

23 

20  19  52.06 

0.184 

19  48  40.6 

0.88 

23  16  11.6 

20  19  48.99 

0.195 

19  48  55.1 

0.91 

24 

20  19  47.44 

0.201 

19  49    2.3 

0.93 

24  16    7.6 

20  19  44.12 

0.211 

19  49  17.6 

0.96 

25 

20  19  42.43 

0.217 

19l49  25.3 

0.98 

25  16    3.6 

20  19  38.86 

0.227 

19  49  41.3 

1.01 

26 

20  19  37.02 

0.233 

19  49  49.5 

1.04 

26  15  59.6 

20  19  33.21 

0.243 

19  50    6.3 

1.07 

27 

20  19  31.23 

0.249 

19  50  15.0 

1.09 

27  15  55.5 

20  19  27.18 

0.259 

19  50  32.6 

1.12 

28 

20  19  25.06 

0.265 

19  50  41.8 

1.14 

28  15  51.5 

20  19  20.78 

0.274 

19  51     0.1 

1.17 

29 

20  19  18.52 

0.280 

19  51     9.8 

1.19 

29  15  47.4 

20  19  14.01 

0.290 

19  51  28.9 

1.22 

30 

20  19  11.60 

0.296 

19  51  39.1 

1.25 

30  15  43.4 

20  19    6.87 

0.305 

19  51  58i) 

1.27 

31 

20  19    4.31 

0.311 

19  52    9.6 

1.30 

31  15  39.3 

20  18  59.36 

0.320 

19  52  30.1 

1.32 

June  1 

20  18  56.65 

0.327 

19  52  41.3 

1.34 

1  15  35.3 

23  18  51.49 

0.335 

19  53    2.5 

1.37 

2 

20  18  48.63 

0.342 

19  53  14.1 

1.39 

2  15  31.2 

20  18  43.26 

0.351 

19  53  36.0 

1.42 

3 

20  18  40.25 

0.357 

19  53  48.1 

1.44 

3  15  27.1 

20  18  34.66 

0.366 

19  54  10.6 

1.46 

4 

20  18  31.50 

0.372 

19  54  23.2 

1.49 

4  15  23.1 

20  18  25.71 

0.380 

19  54  46.3 

1.51 

5 

20  18  22.39 

0.387 

19  54  59.4 

1.53 

5  15  19.0 

20  18  16.41 

0.395 

19  55  23.1 

1.56 

6 

20  18  12.94 

0.401 

19  55  36.7 

1 .58 

6  15  14.9 

20  18    6.77 

0.409 

19  56    1.0 

1.63 

7 

20  18    3.16 

0.415 

19  56  15.1 

1.62 

7  15  10.8 

20  17  56.80 

0422 

19  56  40.0 

1.65 

8 

20  17  53.04 

0.429 

19  56  54.6 

1.67 

8  15    6.7 

20  17  46.50 

0.436 

19  57  20.0 

1.69 

9 

20  17  42.59 

9.442 

19  57  35.1 

1.71 

9  15    2.6 

20  17  35.88 

0.449 

19  58    1.1 

1.73 

10 

20  17  31.81 

0.456 

19  58  16.7 

1.75 

10  14  58.5 

20  17  24.93 

0.463 

19  58  43.2 

1.77 

11 

20  17  20.70 

0.470 

19  58  59.3 

1.80 

11  14  64.3 

20  17  13.65 

0.477 

19  59  26.3 

1.81 

12 

20  17    9.27 

0.483 

19  59  42.9 

1.84 

12  14  50.2 

20  17    2.05 

0.490 

20    0  10.3 

1.85 

13 

20  16  57.52 

0.496 

20    0  27.4 

1.87 

13  14  46.1 

20  16  50.14 

0.503 

20    0  55i2 

1.89 

14 

20  16  45.46 

0.509 

20    1  12.8 

1.91 

14  14  42.0 

20  16  37.92 

0.515 

20    1  41.1 

1.93 

15 

20  16  33.09 

0.522 

20    1  59.2 

1.95 

15  14  37.8 

20  16  25.40 

0.528 

20    2  27.9 

1.97 

16 

20  16  20.42 

0.534 

20    2  46.5 

1.99 

16  14  33.7 

20  16  12.59 

0.540 

20    3  15.5 

2.00 

17 

20  16    7.46 

0.546 

20    3  34.6 

2.02 

17  14  29.5 

20  15  59.49 

0.552 

20    4    4.0 

2.04 

18 

20  15  54.21 

0.558 

20    4  23.6 

2.06 

18  14  25.4 

20  15  46.10 

0.564 

20    4  53.3 

2.07 

19 

20  15  40.67 

0.570 

20    5  13.4 

2.09 

19  14  21.2 

20  15  32.44 

0.575 

20    5  43.5 

2.11 

20 

20  15  26.86 

0.581 

20    6    4.0 

2.12 

20  14  17.1 

20  15  18.51 

0.586 

20    6  34.5 

2.14 

21 

20  15  12.78 

0.592 

20    6  55.4 

2.16 

21  14  12.9 

20  15    4.31 ,    0.597 

20    7  26J2 

2.17 

22 

20  14  58.43 

0.603 

20    7  47.5 

2.19 

22  14     8.7 

20  14  49.84|   0.608 

20    8  18.6 

2.20 

23 

20  14  43.82 

0.614 

20    8  40.3 

2.22 

23  14    4.5 

20  14  35.12 

0.619 

20    9  11.7 

2J« 

24 

20  14  28.95 

0.625 

20    9  33.9 

2.25 

24  14     0.4 

20  14  20.15 

0.629 

20  10    5i> 

2.26 

25 

20  14  13.84 

0.635 

20  10  28.2 

2.27 

25  13  56.2 

20  14     4.94 

0.639 

20  11    0.0 

2.28 

26 

20  13  58.49 

0.644 

20  11  23.1 

2.30 

26  13  52.0 

20  13  49.50 

0.648 

20  11  55.1 

2.31 

27 

20  13  42.91 

0.654 

20  12  18.6 

2.32 

27  13  47.8 

20  13  33.85    0.656 

20  12  50.8 

2.:« 

28 

20  13  27.12 

0.662 

20  13  14.7 

2.35 

28  13  43.6 

23  13  18.00'    0.665 

20  13  47.1 

2.36 

29 

20  13  11.13 

0.670 

20  14  11.4 

2.37 

29  13  39.4 

20  13    1.94    0.673 

20  14  43.9 

2.38 

30 

20  12  54.94 

0.679 

20  15    8.6 

2.39 

30  13  35.2 

20  12  45.68'    0.681 

20  15  41.2 

2.40 

31 

20  12  38.55 

-0.687 

-20  16    6.3 

-2.41 

31  13  31.0 

20  12  29.23!  -0.689 

-20  16  39.0 

-  2.42 
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FOB  WASHINGTON  MEAN  NOON. 

FOa  MERIDIAN  TRANSIT. 

Date. 
1873. 

Apparent 

iiifiht 
Ascension. 

DifFfor 
Ihour. 

Apparent 
Decimation. 

DifF.for 
Ihoor. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diffifor 
1  li.  of 
Long. 

Apparent 
Declination. 

Diff  for 

llionrof 

Long. 

li    in     8 

8 

-20  1^    fo 

// 

d     h    m 

h   m      8 

8 

o         /        // 

It 

July  1   20  12  38.55 

-0.687 

-  2.41 

1   13  31.0 

20  12  29.23  -0.689 

-20  16  39.0 

-  2.42 

2  20  12  21.97 

0.695 

20  17    4.4 

2.43 

2  13  26.8 

20  12  12.59 

0.697 

20  17  37.2 

2.43 

3  20  12    5.21 

0.702 

20  18    2.9 

2.45 

3  13  22.6 

20  11  55.78 

0.704 

20  18  35.7 

2.45 

4  20  11  48.27 

0.709 

20  19    1.8 

2.46 

4  13  18.4 

20  11  38.80 

0.711 

20  19  34.6 

2.46 

5;  20  11  31.17 

0.716 

20  20    1.0 

2.48 

5  13  14.1 

20  11  21.67 

0.717 

20  20  33.8 

2.48 

6!  20  11   13.02 

0.722 

20  21    0.6 

2.49 

6  13    9.9 

20  11     4.39 

0.723 

20  21  33.4 

2.49 

7  ,  20  10  5G.53 

0.72d 

20  22    0.5 

2.50 

7  13    5.7 

20  10  46.97 

0.729 

20  22  33.3 

2.50 

8  20  10  3JK00 

0.733 

20  23    0.7 

2.51 

8  13     1.5 

20  10  29.42 

0.734 

20  23  33.5 

2.51 

9 

20  10  21.34 

0.7:J8 

2)  24    1.1 

2.52 

9  12  57.3 

20  10  11.75 

0.739 

20  24  33.9 

2.52 

10 

20  10     3.5(i 

0.743 

20  25    1.8 

2.53 

10  12  53.0 

20    9  53.97 

0.743 

20  25  34.5 

2.53 

11 

20    9  45.67 

0.748 

20  26    2.7 

2.54 

11  12  48.8 

20    9  36.08 

0.748 

20  26  35.2 

2.53 

12 

20    9  27.68 

0.752 

20  27    3.7 

2.54 

12  12  44.6 

20    9  18.09 

0.752 

20  27  36.1 

2.54 

13 

20    9    9.59 

0.756 

20  28    4.8 

2.55 

13  12  40.3 

20    9    0.00 

0.755 

20  28  37.1 

2.54 

14 

20    8  51.41 

0.759 

20  29    6.0 

2.55 

14  12  36.1 

20    8  41.83 

0.759 

20  29  38.2 

2.55 

15 

20    8  33.15 

0.762 

20  30    7.3 

2.55 

15  12  31.9 

20    8  23.69 

0.761 

20  30  39.3 

2.55 

16 

20    8  14.83 

0.765 

20  31    8.6 

2.55 

16  12  27.6 

20    8    5.29 

0.764 

20  31  40.5 

2.55 

17 

20    7  56.45 

0.767 

20  32    9.9 

2.55 

17  12  23.4 

20    7  46.94 

0.766 

20  32  41.7 

2.55 

18 

20    7  38.02 

0.769 

20  33  11.2 

2.55 

18  12  19.1 

20    7  28.54 

0.768 

20  33  42.8 

2.54 

19 

20    7  19.55 

0.770 

23  34  12.5 

2.55 

19  12  14.9 

20    7  10.10 

0.769 

20  34  43.8 

2.54 

20 

20    7    1.04 

0.772 

20  35  13.7 

2.55 

20  12  10.7 

20    6  51.64 

0.770 

20  35  44.7 

2.54 

21 

20    6  42.51 

0.772 

20  36  14.8 

2.54 

21  12    6.4 

20    6  33.16 

0.770 

20  36  45.5 

2.53 

22 

20    6  23.97 

0.772 

20  37  15.7 

2.53 

22  12    2.2 

20    6  14.67 

0.770 

20  37  46.2 

2.53 

23 

20    6    5.43 

0.772 

20  38  16.4 

2.53 

23  11  57.9 

20    5  56.19 

0.770 

20  38  46.7 

2.52 

24 

20    5  46.90 

0.771 

20  39  17.0 

2.52 

24  11  53.7 

20    5  37.73 

0.769 

20  39  47.0 

2.51 

25 

20    5  28.40 

0.770 

20  40  17.4 

2.51 

25  11  49.5 

20    5  19.29 

0.768 

20  40  47.1 

2.50 

26 

20    5    9.93 

0.769 

20  41  17.5 

2.50 

26  11  45.2 

20    5    0.89 

0.766 

20  41  46.9 

2.49 

27 

20    4  51.49 

0.767 

20  42  17.3 

2.49 

27  11  41.0 

20    4  42.53 

0.764 

20  42  46.4 

2.47 

28 

20    4  33.10 

0.765 

20  43  16.8 

2.47 

28  11  36.7 

20    4  24.22 

0.762 

20  43  45.6 

2.46 

29 

20    4  14.76 

0.763 

20  44  16.0 

2.46 

29  11  32.5 

20    4    5.96 

0.759 

20  44  44.4 

2.44 

30 

20    3  56.48 

0.760 

20  45  14.8 

2.44 

30  11  28.3 

20    3  47.77 

0.756 

20  45  42.8 

2.42 

31 

20    3  3SM8 

0.756 

20  46  13.2 

2.42 

31  11  24.1 

20    3  29.67 

0.752 

20  46  40.8 

2.41 

Aug.  1 

20    3  20.17 

0.752 

20  47  U.l 

2.40 

1  11  19.8 

20    3  11.66 

0.748 

20  47  38.3 

2.39 

2 

20    3    2.16 

0.748 

20  48    8.6 

2.39 

2  11  15.6 

20    2  53.76 

0.744 

20  48  35.4 

2.37 

3 

20    2  44.26 

0.743 

20  49    5.6 

2.36 

3  11  11.4 

20    2  35.97 

0.739 

20  49  32.0 

2.35 

4 

20    2  26.49 

0.738 

20  50    2.1 

2.34 

4  11     7.1 

20    2  18.30 

0.734 

20  50  28.1 

2.33 

5 

20    2    8.84 

0.733 

20  50  58.1 

2.32 

5  11    2.9 

20    2    0.76 

0.728 

20  51  23.7 

2.30 

6 

20    1  51.31 

0.728 

20  51  53.5 

2.30 

6  10  58.7 

20    1  43.34 

0.723 

20  52  18.7 

2.28 

7 

20    1  33.91 

0.r22 

20  52  48.3 

2.27 

7  10  54.5 

20    1  26.05 

0.717 

20  53  13.1 

2.25 

8 

20    1  16.65 

0.716 

20  53  42.6 

2.25 

8  10  50.3 

20    1    8.91 

0.711 

20  54    6.9 

2.23 

9 

20    0  59.55 

0.709 

20  54  36.3 

2.23 

9  10  46.1 

20    0  51.94 

0.704 

20  55    0.2 

2.21 

10 

20    0  42.62 

0.702 

20  55  29.4 

2.20 

10  10  41.8 

20    0  35.14 

0.696 

20  55  52.9 

2.18 

11 

20    0  25.87 

0.694 

20  56  21.8 

2.17 

11  10  37.6 

20    0  18.51 

0.689 

20  56  44.9 

2.15 

12 

20    0    9.30 

0.686 

20  57  13.5 

2.14 

12  10  33.4 

20    0    2.07 

0.681 

20  57  36.1 

2.12 

13 

19  59  52.92 

0.679 

20  58    4.5 

2.11 

13  10  29.2 

19  59  45.82 

0.673 

20  58  26.6 

2.09 

14 

19  59  36.73 

0.670 

20  58  54.8 

2.08 

14  10  25.0 

19  59  29.77 

0.664 

20  59  16.4 

2.06 

15 

19  59  20.75 

0.661 

20  59  44.4 

2.05 

15  10  20.8 

19  59  13.93 

0.655 

21    0    5.5 

2.03 

16 

19  59    4.99 

0.652 

21     0  33.2 

2.02 

16  10  16.6 

19  5S  58  30 

0.646 

21    0  53.8 

2.00 

17 

19  58  49.45 

0.643 

21     1  21J2 

1.99 

17  10  12.5 

19  58  42.90 

0.637 

21     1  41.4 

1.97 

18 

19  58  34.13 

0.633 

21    2    8.5 

1.95 

18  10    8.3 

19  58  27.73 

0.6^ 

21     2  28.2 

1.93 

19 

19  58  19.05 

0.623 

21     2  55.0 

1.92 

19  10    4.1 

19  58  12.80 

0.617 

21    3  14.2 

1.90 

20 

19  58    4.22 

0.613 

21     3  40.7 

1.89 

20    9  59.9 

19  57  58.12 

0.606 

21    3  59.4 

1.86 

21 

19  57  49.65 

0.602 

21    4  25.5 

1.85 

21    9  55.7 

19  57  43.70 

0.595 

21    4  43.7 

1.83 

22 

19  57  35.34 

0.591 

21    5    9.4 

1.81 

22    9  51.6 

19  57  29.54 

0.584 

21    5  27.1 

1.79 

23 

19  57  21.30 

0.579 

21    5  52.4 

1.77 

23    9  47.4 

19  57  15.65 

0.573 

21    6    9.6 

1.75 

24 

19  57    7.54 

0.567 

21    6  34.4 

1.73 

24    9  43.3 

19  57    2.05 

0.561 

21    6  51.2 

1.71 

25 

19  56  54.07 

0.555 

21    7  15.5 

1.69 

25    9  39.1 

19  56  48.74 

0.549 

21     7  31.9 

1.68 

26 

19  56  40.89 

0.543 

21    7  55.7 

1.66 

26    9  35.0 

19  56  35.72 

0.536 

21     8  11.7 

1.64 

27 

19  56  28.01 

0.530 

21    8  35.1 

1.62 

27    9  30.8 

19  56  23.00 

0.524 

21     8  50.6 

1.60 

28 

19  56  15.44 

0.517 

21    9  13.6 

1.59 

28    9  26.7 

19  56  10.58 

0.511 

21     9  28.6 

1.56 

29 

19  56    3.18 

0.504 

21    9  51.2 

1.55 

29    9  22.5 

19  55  58.48 

0.498 

21  10    5.6 

1.52 

30 

19  55  51.24 

0.491 

21  10  27.8 

1.50 

30    9  18.4!  19  55  46.70 

0.484 

21  10  41.7 

1.48 

31  19  55  39.62 

[  -0.477 

-21  11     3.4 

-  1.46 

31    9  14.31 19  55  35.24 

-0.471 

-21  11  16.8 

-  1.44 
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Date. 
187S. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
Asceusion. 

Diff.for 
Ihoor. 

Apparent 
Dechuatioa. 

Difllfor 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

KijTht 
Aaeension. 

Diff.for 
1  h.  of 
Long. 

1 

j     Apparent 
DecUnatiou. 

Diff.for 

1  hoar  of 

Long. 

h    ra      8 

8 

o 

/     // 

// 

d     h    m 

h    m     8 

8 

o 

11  5((.8 

u 

Sept.  I 

19  55  28.33 

-0.464 

-21 

11  37.9 

-  1.41 

1     9  10.2 

19  55  24.11 

-0.457 

-21 

-  1.39 

2 

19  55  17.37 

0.450 

21 

12  11.3 

1.37 

2    9    6.1 

19  55  13.30 

0.443 

21 

12  23.7 

1.35 

3 

19  55    6.74 

0.436 

21  12  43.7 

1.33 

3    9    2.0 

19  55    2.83 

0.429 

21 

12  55.6 

1.31 

4 

19  54  56.46 

0.421 

21 

13  15.1 

1.29 

4     8  57.9 

19  54  52.71 

0.414 

21 

13  26.5 

liJ7 

5 

19  54  46.53 

0.406 

21 

13  45.5 

1.24 

5    8  53.8 

19  54  42.94 

0.400 

21 

13  56.4 

1J22 

6 

19  54  36.96 

0.391 

21 

14  14.8 

1.20 

6    8  49.7 

19  54  33.53 

0.385 

21 

14  25.3 

1.18 

7 

19  54  27.75 

0.376 

21 

14  43.1 

1.16 

7    8  45.6 

19  54  24.48 

0.370 

21 

14  53ii 

1.14 

8 

19  54  18.90 

0.361 

21 

15  10.4 

l.ll 

8    8  41.5 

19  54  15.78 

0.355 

21 

15  20.0 

1.09 

9 

19  54  10.41 

0.346 

21 

15  36.6 

1.07 

9    8  37.4 

19  54    7.44 

0.340 

21 

15  45.7 

1.05 

10 

19  54    2.29 

0.331 

21 

16    1.7 

1.02 

10    8  33.4 

19  53  59.47 

0.324 

21 

16  10.4 

l.Ol 

11 

19  53  54.54 

0.315 

21 

16  25.8 

0.98 

11     8  29.3 

19  53  51.88 

0.308 

21 

16  34.0 

0.96 

12 

19  53  47.17 

0.299 

21 

16  48.8 

0.94 

12    8  25.3 

19  53  44.67 

0.292 

21 

16  56.6 

0.92 

13 

19  53  40.19 

0.283 

21 

17  10.7 

0.89 

13    8  21.2 

19  53  37.85 

0.276 

21 

17  18.1 

0.87 

14 

19  53  33.59 

0.267 

21 

17  31.5 

0.84 

14    8  17.2 

19  53  31.41 

0.260 

21 

17  38.4 

0.82 

15 

19  53  27.38 

0.251 

21 

17  51.2 

0.80 

15    8  13.2 

19  53  25.35 

0.244 

21 

17  57.6 

0.78 

16 

19  53  21.56 

0.834 

21 

18    9.8 

0.75 

16    8    9.1 

10  53  19.68 

0.228 

21 

18  15.8 

0.74 

17 

19  53  16.14 

0.217 

21 

18  27  3 

0.71 

17    8    5.1 

19  53  14.41 

0.211 

21 

18  32.9 

0.69 

18 

19  53  11.13 

0.200 

21 

18  43.7 

0.66 

18    8    1.1 

19  53    9.54 

0.195 

21 

18  48.9 

0.64 

19 

19  53    6.52 

0.184 

21 

18  59.0 

0.61 

10    7  57.1 

19  53    5.07 

0.178 

21 

19    3.8 

0.63 

20 

19  53    2.32 

0.167 

21 

19  13.1 

0.56 

20    7  53.1 

19  53    1.01 

0.161 

21 

19  17.5 

0.55 

21 

19  52  58.52 

0.150 

21 

19  26.1 

0.52 

21     7  49.1 

19  52  57.35 

0.144 

21 

19  30.1 

0.50 

22 

19  52  55.12 

0.133 

21 

19  37.9 

0,47 

22    7  45.1 

19  52  54.10 

0.127 

21 

19  41.5 

0.45 

23 

19  52  52.13 

0.116 

21 

19  48.6 

0.42 

23    7  41.1 

19  52  51.26 

0.110 

21 

19  51.8 

0.40 

24 

19  52  49.56 

O.0J)9 

21 

19  58.1 

0.37 

24    7  'S7:Z 

19  52  48.83 

0.092 

21  20    0.9 

0.36 

25 

19  52  47.41 

0.081 

21  20    6.5 

0.33 

25    7  33.2 

19  52  46.82 

0.075 

21 

20    8.9 

0.31 

26 

19  52  45.69 

0.063 

21  20  13.8 

0.28 

26    7  29.2 

19  52  45.24 

0.057 

21 

20  15.8 

0.26 

27 

19  52  44.40 

0.045 

21 

20  20.0 

0.23 

27    7  25.3 

19  52  44.08 

0.040 

21  20  21.6 

0.22 

28 

19  52  43.53 

0.028 

21 

20  25.0 

0.19 

28    7  21.3 

19  52  43.34 

0.022 

21  20  26.3 

0.17 

29 

19  52  43.08 

-0.010 

21  20  28.9 

0.14 

29    7  17.4 

19  52  43.02 

-0.005 

21 

20  29.8 

0.12 

30 

19  52  43.04 

+0.007 

21  20  31.6 

0.09 

30    7  13.5 

19  52  43.11 

+0.012 

21 

20  32.1 

0.07 

Oct.  1 

19  52  43.42 

0.024 

21 

20  33.1 

-  0.04 

1    7    9.6 

19  52  43.61 

0.030 

21 

20  33.3 

-  0.02 

2 

19  52  44.21 

0.042 

21  20  33.4 

+  0.01 

2    7    5.6 

19  52  44.53 

0.047 

21 

20  33.3 

+  0.03 

3 

19  52  45.42 

0.059 

21 

20  32.6 

0.06 

3    7    1.7 

19  52  45.86 

0.064 

21  20  32.21 

0.07 

4 

19  52  47.05 

0.077 

21 

20  30.6 

0.11 

4    6  57.8 

19  52  47.61 

0.082 

21 

20  29.9 

0.12 

5 

19  52  49.10 

0.094 

21 

20  27.5 

0.15 

5    6  53.9 

19  52  49.78 

0.099 

21  20  26.5 

0.17 

6 

19  52  51.58 

0.112 

21 

20  23.3 

0.20 

6    6  50.0 

19  52  52.38 

0.117 

21 

20  21.9 

0.21 

7 

19  52  54.49 

0.130 

21  20  17.9 

0.25 

7    6  46.2 

19  52  55.40 

0.135 

21  20  16.21 

0.26 

8 

19  52  57.83 

0.148 

21  20  11.4 

0.30 

8    6  42.3 

19  52  58.84 

0.152 

21 

20    9.4 

0.31 

9 

19  53    1.59 

0.165 

21 

20    3.7 

0.34 

9    6  38.4 

19  53    2.70 

0.169 

21 

20    1.4 

0.36 

10 

19  53    5.76 

0.182 

21 

19  54.9 

0.39 

10    6  34.6 

19  53    6.97 

0.186 

21 

19  52.3 

0.40 

11 

19  53  10.34 

0.199 

21 

19  45.0 

0.44 

11    6  30.7 

19  53  11.65 

0.204 

21 

19  42.1 

0.45 

12 

19  53  15.33 

0.217 

21 

19  33.9 

0.49 

12    6  26.9 

19  53  16.74 

0.221 

21 

19  Z^A 

0.50 

13 

19  53  20.74 

0.234 

21 

19  21.7 

0.53 

13    6  23.0 

19  53  22J25 

0.238 

21 

19  18.3 

0.54 

14 

19  53  26.57 

0.252 

21 

19    8.4 

0.58 

14    6  19.2 

19  53  28.17 

0.255 

21 

19    4.7 

0.59 

15 

19  53  32.82 

0.269 

21 

18  53.9 

0.63 

15    6  15.4 

19  53  34.51 

0.273 

21 

18  49.9 

0.64 

16 

19  53  39.49 

0.286 

21 

18  38.2 

0.67 

16    6  11.5 

19  53  41.27 

0.290 

21 

18  34.0 

0.69 

17 

19  53  46.57 

0.304 

21 

18  21.4 

0.72 

17    6    7.7 

19  53  48.44 

0.307 

21 

18  17.0 

0.73 

18 

19  53  54.06 

0.321 

21 

18    3.4 

0.77 

18    6    3.9 

19  53  56.01 

0.324 

21 

17  58.8 

0.78 

19 

19  54     1.96 

0.338 

21 

17  44.3 

0.82 

19    6    0.1 

19  54    3.99 

0.341 

21 

17  39.5 

0.83 

20 

19  54  10.27 

0.355 

21 

17  24.1 

0.87 

20    5  56.3 

19  54  12.38 

0.358 

21 

17  19.0 

0.88 

21 

19  54  18.99 

0.372 

21 

17    2.7 

0.91 

21    5  52.5 

19  54  21.18 

0.375 

21 

16  57.4 

0.92 

22 

19  54  28.12 

0.389 

21 

16  40.2 

0.96 

22    5  48.7 

19  54  30.39 

0.392 

21 

16  34.7 

OiW 

23 

19  54  37.67 

0.406 

21 

16  16.5 

1.01 

23    5  45.0 

19  54  40.01 

0.409 

21 

16  lOi) 

102 

24 

19  54  47.62 

0.423 

21 

15  51.7 

1.06 

24    5  41.2 

19  54  50.03 

0.426 

21 

15  45.8 

1.06 

25 

19  54  57iH) 

0.439 

21 

15  25i) 

1.10 

25    5  37.5 

19  55    0.44 

0.442 

21 

15  19.7 

1.11 

26 

19  55    8.69 

0.455 

21 

14  58.7 

1.15 

26    5  33.7 

19  55  11.23 

0.458 

21 

14  52.4 

1.16 

27 

19  55  19.81 

0.471 

21 

14  30.5 

1.20 

27    5  30.0 

19  55  22.41 

0.474 

21 

14  24.0 

1.31 

28 

19  55  31.31 

0.487 

21 

14     l.l 

1.25 

28    5  26.2  19  55  33.97 

0.490 

21 

13  54.4 

liJ6 

29 

19  55  43.20 

0.503 

21 

13  30.6 

1.29 

29    5  22.5 

19  55  454)1 

0.505 

21 

13  23.7 

1.30 

30 

19  55  55.47 

0.519 

21 

12  59.0 

1.34 

30    5  18.8  19  55  58.23 

0.521 

21 

12  52.0 

1.34 

31 

19  56    8.13 

0.536 

21 

12  26.4 

1.38 

31     5  15.0 

19  56  10.94 

0.538 

21 

12  19.2 

1.39 

32  19  56  21.18 

+0.552 

-21 

11  52.7 

+  1.43 1 32    5  11.3119  56  24.04 

+0.554 

-21 

11  45.3 

+  1.44 
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Dfttob 
IMTS. 

FOB  WASHINGTON  MEAN  NOON. 

FOS  MEKIDIAN  TRANSIT. 

Apparent 
Ascension. 

Difllfoi 
Ihour. 

'     Apparent 
Declination. 

Diftfor 
Ihour. 

Mean  Time 
of  Transit 

Apparent 

Ki;;ht 
Asceusiou. 

Diff.  foi 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1  hour of 

Long. 

h    m      B 

8 

-2f  1  \  b'h 

// 

d 

li    ni 

h    in     8 

8 

Q          1         II 

ft 

NOY.  1 

19  56  21.18  40.55S 

+  1.43 

1 

5  11.3,19  56  24.04 

+0.554 

-21  11  45.3 

+  1.44 

2 

19  56  34.61 

0.567 

21  11  17.9 

1.47 

2 

6    7.6'  19  56  37.52 

0.569 

21  11  10.3 

1.48 

3 

19  56  48.41 

0.582 

21  10  42.0 

1.52 

3 

5    3.9 

19  56  51.36 

0.584 

21   10  34.2 

1.52 

4 

19  57    2,57 

0.597 

21  10    5.0 

1.56 

4 

5    0.2 

19  57     5.56 

0.599 

21     9  57.1 

1.57 

5 

19  57  17.08 

0.612 

21     9  26.9 

1.61 

5 

4  56.5 

19  57  20.1 1 

0.614 

21     9  18.9 

1.61 

6 

19  57  3I.95|    0.627 

21     8  47.7 

1.66 

6 

4  52.9 

19  57  a5.01 

0.6^ 

21     8  39.6 

1.66 

7 

19  57  47.17    0.642 

21     8    7.4 

1.70 

7 

4  49.2;  19  57  50.27 

0.643 

21     7  59i2 

1.71 

8 

19  58    2.75    0.656 

21     7  26.0 

1.75 

8 

4  45.5 

19  58    5,88 

0.658 

21     7  17.7 

1.75 

9 

19  58  18.68 

0.671 

21    6  43.6 

1.79 

9 

4  41.8 

19  58  21.84 

0.672 

21     6  35.2 

1.79 

10 

19  58  34.96 

0.686 

21    6    0.1 

1.83 

10 

4  38.2 

19  58  38.15 

0.687 

21     5  51 6 

1.84 

11 

19  58  51.59 

0.700 

21     5  15.6 

1.88 

11 

4  34.5 

19  58  54.80 

0.701 

21     5    7.0 

1.88 

12 

19  59    8.56 

0.714 

21     4  30.0 

1.92 

12 

4  30.9 

19  59  11.79 

0.715 

21     4  21.3 

1.93 

13 

19  59  25.87 

0.728 

21     3  43.3 

1.97 

13 

4  27.2 

19  59  2<).12 

0.729 

21     3  34.5 

1.97 

14 

19  59  43.51 

0.742 

21     2  55.6 

2.01 

14 

4  23.6 

19  59  46.78 

0.742 

21     2  46.7 

2.01 

15 

20    0    1.48 

0.756 

21    2    6.8 

2.05 

15 

4  20.0 

20    0    4.76 

0.756 

21     1  57.9 

2.05 

16 

20    0  19.78 

0.769 

21     1  17.0 

2.10 

16 

4  16.3 

20    0  23.07 

0.770 

21     1    8.1 

2.10 

17 

20    0  38.40 

0.783 

21    0  26.2 

2.14 

17 

4  12.7 

20    0  41.70 

0.783 

21    0  17.2 

2.14 

18 

20    0  57.34 

0.796 

20  59  34.3 

2.18 

18 

4     9.1 

20    1     0.65 

0.796 

20  59  25.3 

2.19 

19 

20    1  16.60 

0.809 

20  58  41.4 

2.22 

19 

4    5.5 

20     1  19.92 

0.809 

20  58  32.3 

2.23 

20 

20    1  36.17 

0.822 

20  57  47,5 

2.26 

20 

4     1.9 

20     1  39.49 

0.822 

20  57  38.3 

2.27 

2] 

20    1  56.04 

0.834 

20  56  52.5 

2.31 

21 

3  58.3 

20    1  59.36 

0.834 

20  56  43.3 

2.31 

22 

20    2  16.21 

0.847 

20  55  56.5 

2.35 

22 

3  54.7 

20    2  19.53 

0.847 

20  55  47.3 

2.35 

23 

20    2  36.68 

0.859 

20  54  59.5 

2.40 

23 

3  51.1 

20    2  40.00 

0.859 

20  54  50.3 

2.40 

24 

20    2  57.44 

0.871 

20  54     1.5 

2.44 

24 

3  47.5 

20    3    0.76 

0.871 

20  53  52.3 

2.44 

25 

20    3  18.49 

0.883 

20  53    2.6 

2.48 

25 

3  43.9 

20    3  21.80 

0.882 

20  52  53.4 

2.48 

26 

20    3  39.82 

0.895 

20  52    2.7 

2.52 

26 

3  40.3 

20    3  43.12 

0.894 

20  51  53.5 

2.52 

27 

20    4     1.43 

0.906 

20  51     1.8 

2.56 

27 

3  36.7 

20    4    4.71 

0.905 

20  50  52.6 

2.56 

28 

20    4  23.31 

0.917 

20  49  59.9 

2.60 

28 

3  33.2 

20    4  26.57 

0.916 

20  49  50.7 

2.60 

29 

20    4  45.45 

0.928 

20  48  57.1 

2.64 

29 

3  29.6 

20    4  4(j.70 

0.927 

20  48  47.9 

2.64 

30 

20    5    7.86 

0.939 

20  47  53.3 

2.68 

30 

3  26.0 

20    5  11.09 

0.938 

20  47  44.1 

2.68 

Dec.  1 

20    5  30.53 

0.950 

20  46  48.6 

2.72 

1 

3  22.5 

20    5  33.74 

0.949 

20  46  39.4 

2.71 

2 

20    5  53.45 

0.960 

20  45  42.9 

2.76 

2 

3  ie.9 

20    5  56.64 

0.959 

20  45  33.8 

2.75 

3 

20    6  16.62 

0.971 

20  44  36.3 

2.79 

3 

3  15.4 

20    6  19.79 

0.970 

20  44  27.3 

2.79 

4 

20    6  40.04 

0.981 

2a  43  28.8 

2.83 

4 

3  11.9 

20    6  43.18 

0  980 

20  43  19.8 

2.83 

5 

20    7    3.70 

0.991 

20  42  20.4 

2.87 

5 

3    8.3 

20    7    6.81 

0.989 

20  42  11.4 

2.87 

6 

20    7  27.59 

1.000 

20  41   11.1 

2.91 

6 

3    4.8 

20    7  30,67 

0.999 

20  41     2.1 

2.91 

7 

20    7  51.71 

1.010 

20  40     0.8 

2.95 

7 

3     1.3 

20    7  54.76 

1.009 

20  39  51.9 

2.94 

8 

20    8  16.06 

1.019 

20  38  49.6 

2.98 

8 

2  57.7 

20    8  19.08 

1.018 

20  38  40.8 

2.98 

9 

20    8  40.63 

1.028 

20  37  37.6 

;j.02 

9 

2  54.2 

20    8  43.62 

1.027 

20  37  28.9 

3.01 

10 

20    9    5.42 

1.037 

20  36  24.8 

3.05 

10 

2  50.7 

20    9    8.38 

1.036 

20  36  16.1 

3.05 

11 

20    9  30.43 

1.046 

20  35  11.1 

3.09 

11 

2  47.2 

20    9  33.35 

1.045 

20  35    2.5 

3.08 

12 

20    9  55.64 

1.055 

20  33  56.6 

3.12 

12 

2  43.7 

20    9  58.52 

1.053 

20  .33  48.1 

3.12 

13 

20  10  21.06 

1.063 

20  32  41.2 

3.16 

13 

2  40.2 

20  10  23.89 

1.061 

20  32  32.8 

3.15 

14 

20  10  46.68 

1.072 

20  31  25.0 

3.19 

14 

2  36.7 

20  10  49.47 

1.070 

20  31  16.7 

3.19 

15 

20  11  12.50 

1.080 

20  30    7.9 

3.23 

15 

2  33.2 

20  11  15.25 

1.078 

20  29  59.7 

3.22 

16 

20  11  38.51 

1.088 

20  28  50.0 

3.26 

16 

2  29.7 

20  11  41.22 

1.086 

20  28  41.9 

3.26 

17 

20  12    4.70 

1.0U5 

20  27  31 .2 

3.30 

17 

2  26.2 

20  12    7.37 

1.093 

20  27  23.2 

3.30 

18 

20  12  31.07 

1.103 

20  26  11.6 

3.33 

18 

2  22.7 

20  12  33.70 

1.101 

20  26    3.7 

3.331 

«     19 

20  12  57.62 

1.110 

20  24  51.3 

3.36 

19 

2  19.2 

20  13    0.20 

1.108 

20  24  43.5 

3.36 

20 

20  13  24.34 

1.117 

20  2:)  30.2 

3.39 

20 

2  15.7 

20  13  26.87 

1.115 

20  23  22.6 

3.39 1 

21 

20  13  51 .23 

1.124 

20  22    8.4 

3.43 

21 

2  12.2 

20  13  53.71 

1.122 

20  22    0.9 

3.42 

22 

20  14  18i29 

1.131 

20  20  45.8 

3.46 

22 

2    8.7 

20  14  20.72 

1.129 

20  20  :)d.4 

3.45 

23 

20  14  45.50 

1.137 

20  19  22.4 

3.49 

23 

2    5.2 

20  14  47.88    1.135 

20  19  15.2 

3.48 

24 

20  15  12.85 

1.143 

20  17  58.3 

3.52 

24 

2    1.7 

20  15  15.18     1.140    20  17  51.3 

3.51 

25 

20  15  40.34 

1.148 

20  16  33.5 

3.55 

25 

1  58.3 

20  15  42.61 

1.146    20  16  26.6 

3.54 

26 

20  16    7.97 

1.154 

20  15    8.0 

3.58 

26 

1  54.8 

20  16  10.18 

1.152    20  15    1.2 

3..57 

27 

20  16  o5.74 

1.160 

20  13  41.8 

3.61 

27 

J  51.3 

20  16  37.89    1.157    20  13  35.1 

3.60 

28 

20  17    3.64 

1.165 

20  12  14.9 

3.64 

28 

1  47.9 

20  17    5.73    1.162    20  12    8.4 

3.63 

29 

20  17  31.66 

1.170 

20  10  47.3 

3.66 

29 

1  44.4 

20  17  33.69|    1.167    20  10  41.0 

3.66 

30 

20  17  59.80 

1.175 

20    9  19.1 

3.69 

30 

1  40.9 

20  18     1.77    1.172    20    9  12.9 

3.68 

31    20  18  28.05 

1.179 

20    7  50.3 

3.71 

31 

1  37.5  20  18  29.96    1.177    20    7  44.2 

3.71 
+  3.73 

32  20  18  56.40  +1.184 

-20    6  20.8 

+  3.74   32 

1  34.0  20  18  58.25  +1.181-20    6  14.9 
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URANUS,  1878. 


Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
Ascension. 

Diflffor 
1  hour. 

Apparent 
Decimation. 

Diff.for 
Ihoor. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascfyision. 

Diff.  for     ApDarent 

DUE  for 

1  hour  of 

Long. 

h    lu      s 

B 

O          /          M 

// 

d     h    m 

h    m      8 

8 

0     7     // 

t* 

Jan.  0 

8  29  12.91 

-0.395 

+19  41  18.7 

+  1.44 

0  13  45.2 

8  29     7.43 

-0.396 

+19  41  38.6 

+  1.45 

1 

8  29    3.37 

0.400 

19  41  53.6 

1.46 

1  13  41.1 

8  28  57.87 

0.401 

19  42  13.5 

1.46 

2 

8  28  53.72 

0.405 

19  42  28.5 

1.47 

2  13  36.9 

8  28  48.20 

0.405 

19  42  48.4 

1.47 

3 

8  28  43.98 

0.409 

19  43    3.7 

1.48 

3  13  32.8 

8  28  38.44 

0.409 

19  43  23.7 

1.48 

4 

8  28  34.13 

0.413 

19  43  39.4 

1.49 

4  13  28.7 

8  28  28.57 

0.413 

19  43  59.4 

1.49 

5 

8  28  24.18 

0.417 

19  44  15.4 

1.50 

5  13  24.6 

8  28  18.60 

0.417 

19  44  35.4 

1.50 

6 

8  28  14.14 

0.421 

19  44  51.6 

1.51 

6  13  20.4 

8  28    8.54 

0.421 

19  45  11.7 

1.51 

7 

8  28    4.02 

0.424 

19  45  27.9 

1.52 

7  13  ie.3 

8  27  58.40 

0.424 

19  45  48.0 

1.52 

8 

8  27  53.82 

0.427 

19  46    4.5 

1.53 

8  13  12.2 

1    8  27  48.19 

0.427 

19  46  24.6 

1.5:) 

9 

8  27  43,55 

0.430 

19  46  41.3 

1.54 

9  13    8.' 

1    8  27  37.91 

0.430 

19  47    1.4 

1.54 

10 

8  27  33.20 

0.433 

19  47  18.3 

1.54 

10  13    3.9 

8  27  27.55 

0.433 

19  47  38.4 

1J>4 

11 

8  27  22.80 

0.4:J5 

li)  47  55.3 

1.55 

11  12  09.8 

8  27  17.14 

0.435 

19  48  15.4 

1.55 

12 

8  27  12.34 

0.438 

19  48  32.5 

1.55 

12  12  55.7 

8  27    6.68 

0.437 

19  48  52.5 

1.56 

13 

8  27     1.81 

0.440 

19  49     9.9 

1.56 

13  12  51.6 

8  26  56.15 

0.439 

19  49  29.9 

1JJ6 

14 

8  26  51.22 

0.442 

19  49  47.4 

1.56 

14  12  47.5 

8  26  45.57 

0441 

19  50    7.3 

1.56 

15 

8  26  40.60 

0.444 

19  50  24.9 

1.56 

15  12  43.4 

8  26  34.95 

0.443 

19  50  44.8 

1.57 

16 

8  26  29.93 

0.446 

19  51     2.5 

1.57 

16  12  39.3 

8  26  24.29 

0.444 

19  51  22.3 

1.57 

17 

8  26  19.23 

0.447 

19  51  40.1 

1.57 

17  12  35.2 

8  26  13.63 

0.445 

19  51  59.8 

1.57 

18 

8  26    8.48 

0.448 

19  52  17.8 

1.57 

18  12  31.1 

6  26    2.86 

0.446 

19  52  37.4 

1.57 

19 

8  25  57.70 

0.449 

19  52  55.5 

1.57 

19  12  27.0 

8  25  52.10 

0.447 

19  53  15.0 

1.57 

20 

8  25  46.91 

0.450 

19  53  33.2 

1.57 

20  12  22.9 

8  25  41.33 

0.448 

19  53  52.6 

1.56 

21 

8  25  36.12 

0.451 

19  54  10.8 

1.56 

21  12  18.8 

8  25  30.56 

0.449 

19  54  30.0 

1.56 

22 

8  25  25.29 

0.451 

19  54  48.4 

1.56 

22  12  14.7 

8  25  19.75 

0.449 

19  55    7.5 

1.56 

23 

8  25  14.46 

0.451 

19  55  26.0 

1.56 

23  12  10.6 

8  25    8.95 

0.449 

19  55  45.0 

1.56 

24 

8  25    3.62 

0.451 

19  56    3.5 

1.56 

24  12    6.5 

8  24  58.14 

0.449 

19  56  22.3 

156! 

25 

8  24  52.79 

0.451 

19  56  40.9 

1.56 

25  12    2.4 

8  24  47.34 

0.449 

19  56  59.6 

1.551 

26 

8  24  41.96 

0.451 

19  57  18.2 

1.55 

26  11  58.3 

8  24  36.55 

0.449 

19  57  36.7 

lOiSi 

27 

8  24  31.14 

0.450 

19  57  55.4 

1.54 

27  11  54.2 

8  24  25.77 

0.448 

19  58  13.8 

1.54 

28 

8  24  20.34 

0.449 

19  58  32.4 

1.53 

28  11  50.1 

8  24  15.01 

0.447 

19  58  5.).6 

1.53 

29 

8  24    9.56 

0.448 

19  59    9.2 

1.52 

29  11  46.0 

8  24     4.28 

0.446 

19  59  27.2 

1.52 

30 

8  23  58.81 

0.447 

19  59  45.9 

1.52 

30  11  41.9 

8  23  53.58 

0.445 

20    0    3.7 

1.51 

31 

8  23  48.09 

0.445 

20    0  22.4 

1.51 

31  11  37.8 

8  23  42.91 

0.444 

20    0  40.0 

1.50 

Feb.  1 

8  23  37.41 

0.444 

20    0  58.7 

1.50 

1   11  33.7 

8  23  3*»J28 

0.443' 

20     1  16.1 

1.50 

2 

8  23  26.77 

0.442 

20     1   34.7 

1.49 

2  11  29.6, 

8  23  21.69 

0.441 

20     1  51.9 

1.49 

3 

8  23  16.18 

0.440 

20    2  10.5 

1.48 

3  11  25.5 

8  23  11.161 

0.439, 

20    2  27.4 

1.48 

4 

8  23    5.64 

0.437 

20    2  46.0 

1.47 

4  11  21.4 

8  23    0.68; 

0.437 

20    3    2.7 

1.47 

5 

8  22  55.17 

0.435 

20    3  21.3 

1.46 

5  11   17.3 

8  22  50.27 

0.434 

20    3  37.7 

1.46 

6 

8  22  44.75 

0.432 

20    3  56.3 

1.44 

6  11  13.2 

8  22  39.91 

0.431 

20    4  12.5 

1.45 

7 

8  22  34.40 

0.429 

20    4  31.0 

1.43 

7  11     9.1 

8  22  29.62 

0.428 

20    4  46.9 

1.44 

8 

8  22  24.11 

0.426 

20    5    5.3 

1.41 

8  11     5.0 

8  22  19.39 

0.425 

20    5  21.0 

1.42 

9 

8  22  13.90 

0.423 

20    5  39.3 

1.40 

9  11     0.9 

8  22    9.24 

0.422 

20    5  54.7 

1.41 

10 

8  22    3.77 

0.420 

20    6  13.0 

1.38 

10  10  56.9 

8  21  59.18 

0.419 

20    6  28.1 

1.39 

11 

8  21  53.72 

0.416 

20    6  46.3 

1.36 

11  10  52.8 

8  21  49.20 

0.415 

20    7    1J2 

1.37 

12 

8  21  43.77 

0.412 

20    7  19.2 

1.35 

12  10  48.7 

8  21  39.32 

0.411 

20    7  33.8 

1.36 

13 

8  21  33.91 

0.408 

20    7  51.8 

1.34 

13  10  44.6 

8  21  29.53 

0.407 

20    8    6.1 

1.35 

14 

8  21  24.15 

0.404 

20    8  24.0 

1.32 

14  10  40.5 

8  21  19.84 

0  403 

20    8  38.1 

1.33 

15 

8  21  14.48 

0.400 

20    8  55.7 

1.31 

15  10  36.4 

8  21  10.24 

0.399 

20    9    9.5 

1.31 

16 

8  21     4.91 

0.395 

20    9  27.0 

1.29 

16  10  32.3 

8  21     0.74 

0.394 

20    9  40.6 

1.30 

17 

8  20  55.44 

0.391 

20    9  57.8 

1.27 

17  10  28.2 

8  20  51..3.-»' 

0.389 

20  10  11.1 

l.'i8 

18 

8  20  46.10 

0.386 

20  10  28.2 

1.25 

18  10  24.2 

8  20  42.09 

0.384 

20  10  41.2 

1.26 

19 

8  20  36.87 

0.381 

20  10  58.1 

1.23 

19  10  20.1 

8  20  32.94 

0.378 

20  11  10.8 

1.24 

20 

8  20  27.77 

0.376 

20  11  27.6 

1.21 

20  10  16.0 

8  20  23.92 

0.373 

20  11  40.0 

1.221 

21 

8  20  18.79 

0.371 

20  11  56.6 

1.19 

21  10  11.9 

8  20  15.02, 

0.368 

20  12    8.7 

1.20 

22 

8  20    9.95 

0.365 

20  12  25.2 

1.17 

22  10    7.9 

8  20    6.26 

0.362 

20  12  37.0 

1.17 

23 

8  20     1.25 

0.359 

20  12  53.3 

1  15 

23  10    3.8 

8  19  57.64 

0.356 

20  13    4.8 

1.15 

24 

8  19  52.70 

0.353 

20  13  20.9 

1.13 

24    9  59.7 

8  19  49.18 

0.350 

20  13  32.1 

1.13 

25 

8  19  44.28 

0.347 

20  13  47.9 

1.11 

25    9  55.6 

8  19  40.85 

0.344 

20  13  58.8 

1.11 

26 

1  19  35.99 

0.341 

20  14  14.4 

i.cfe 

26    9  51.6 

8  19  32.64 

0.:}38 

20  14  25.1 

1.08' 

27 

8  19  27.85 

0.335 

20  14  40.3 

1.06 

27    9  47.5 

8  19  24.59 

0.332' 

20  14  50.7 

1.06 

28 

8  19  19.87 

0.328 

20  15    5.7 

1.04 

28    9  43.4 

8  19  16.6) 

0.325 

2)  15  15.8 

1.04 

29 

8  19  12.05 

0.322 

20  15  30.4 

1.02 

29    9  39.3 

8  19    8.!  6 

0.319 

2.1  15  4i:.2 

1.02 

30 

8  19    4.38 

-0.315 

+20  15  54.6 

+  0.99   30    9  35.3 

8  19     1.38 

-').312 

+2)  16    4.1 

+  (1.98 

URANUS,  1873 
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Date. 
1873. 

FOB  WASHINGTON  MEAN  NOON. 

F0»  MEBIDIAN  TRANSIT. 

Apparent 

Right 
Aaceuaiou. 

Diff.  for 
1  hour. 

Apparent 
Declination. 

Diff.  for 
1  boar. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Aseension. 

Diff.  for 
1  b.  of 
Long. 

Apparent 
Decimation. 

Diff.  for 

1  boar  of 

Long. 

h    ni     6 

8 

0         /         // 

// 

d 

h    m 

h    m      8 

8    • 

+2^  15  40.2 

// 

Mar.  1 

8  19  12.05 

-0.322 

+20  15  30.4 

+  1.02 

1 

9  39.3 

8  19     8.96 

-0.319 

+  1.02 

2 

8  19    4.:i8 

0.315 

20  15  54.6 

0.99 

2 

9  35.3 

8  19     IMS 

0.312 

20  16    4.1 

0.98 

3 

8  18  56.89 

0.308 

20  16  18.2 

O.J)7 

3 

9  31.2 

8  18  53.98 

0.305 

20  16  27.4 

0.96 

4 

8  18  49.55 

0.301 

20  16  41.2 

0.94 

4 

9  27.2 

8  18  46.72 

0.298 

20  16  50.1 

0.95 

5 

8  18  42.37 

0.294 

20  17    3.7 

0.92 

5 

9  23.1 

8  18  39.63 

0.291 

20  17  12.3 

0.93 

6 

8  18  35.38 

0.287 

20  17  25.5 

0.89 

6 

9  19.1 

8  18  32.72 

0.284 

20  17  33.8 

0.90 

7 

8  18  28.57 

0.280 

20  17  46.6 

0.87 

7 

9  16.0 

8  18  26.00 

0.277 

20  17  54.6 

0.87 

8 

8  18  21.93 

0.272 

20  18    7.2 

0.84 

8 

9  11.0 

8  18  19.44 

0.269 

20  18  14.9 

0.84 

9 

8  18  15.47 

0.265 

26  18  27.0 

0.81 

9 

9    6.9 

8  18  13.07 

0.262 

20  18  34.4 

0.80 

10 

8  18    9.20 

0.257 

20  18  46.3 

0.78 

10 

9    2.9 

8  18    6.88 

0.254 

20  18  53.4 

0.78 

11 

8  18    3.12 

0.249 

20  19    4.8 

0.76 

11 

8  58.8 

8  18    0.89 

0.246 

20  19  11.6 

0.75 

12 

8  17  57.23 

0.241 

20  19  22.8 

0.73 

12 

8  54.8 

8  17  55.09 

0.238 

20  19  29.3 

0.72 

13 

8  17  51.53 

0.233 

20  19  40.1 

0.70 

13 

8  50.8 

8  17  49.47 

0.230 

20  19  46.3 

0.69 

14 

8  17  46.01 

0.225 

20  19  56.8 

0.67 

14 

8  46.8 

8  17  44.04 

0.222 

20  20    2.7 

0.66 

15 

8  17  40.68 

0.217 

20  20  12.7 

0.65 

15 

8  42.7 

8  17  38.79 

0.214 

20  20  18.3 

(♦.64 

16 

8  17  35.55 

0.209 

20  20  28.0 

0.62 

16 

8  38.7 

8  17  33.75 

0.206 

20  20  33.3 

0.61 

17 

8  17  30.63 

0.201 

20  20  42.7 

0.59 

17 

8  34.7 

8  17  28.92 

0.198 

20  20  47.7 

0.58 

18 

8  17  25.91 

0.192 

20  20  56.7 

0.56 

18 

8  30.7 

8  17  24.29 

0.189 

20  21    1 .4 

0.55 

19 

8  17  21.39 

0.184 

20  21  10.0 

0.53 

19 

8  26.7 

8  17  19.85 

0.181 

20  21  14.4 

0.52 

20 

8  17  17.07 

0.175 

20  21  22.6 

0.50 

20 

8  22.7 

8  17  15.62 

0.173 

20  21  26.7 

0.49 

21 

8  17  J2.95 

0.166 

20  21  34.5 

0.47 

21 

8  18.7 

8  17  11.58 

0.164 

20  21  38.3 

0.46 

22 

8  17    9.04 

0.157 

20  21  45.7 

0.44 

22 

8  14.7 

8  17    7.75 

0.155 

20  21  49.2 

0.43 

23 

8  17    5.35 

0.148 

20  21  56.1 

0.42 

23 

8  10.7 

8  17    4.14 

0.146 

20  21  59.3 

0.41 

24 

8  17    1.87 

0.139 

20  22    5.9 

0.39 

24 

8    6.7 

8  17    0.74 

0.137 

20  22    8.9 

0.38 

25 

8  16  58.61 

0.130 

20  22  15.0 

0.36 

25 

8    2.7 

8  16  57.56 

0.128 

20  22  17.7 

0.:^ 

26 

8  16  55.55 

0.121 

20  22  23.3 

0.33 

26 

7  58.7 

8  16  54.58 

0.119 

20  22  25.7 

0.32 

27 

8  16  52.71 

0.112 

20  22  30.9 

0.30 

27 

7  54.7 

8  16  51.82 

0.110 

20  22  33.1 

0.29 

28 

8  16  50.09 

0.103 

20  22  37.9 

0.27 

28 

7  50.7 

8  16  49.28 

0.101 

20  22  39.8 

0.26 

29 

8  16  47.69 

0.094 

20  22  44.1 

0.24 

29 

7  46.7 

8  16  4696 

0.092 

20  22  45.8 

0.23 

30 

8  16  45.51 

0.084 

20  22  49.5 

0.21 

30 

7  42.8 

8  16  44.86 

0.083 

20  22  51.0 

0.2D 

31 

8  16  43.56 

0.075 

20  22  54.2 

0.18 

31 

7  38.8 

8  16  42.98 

0.074 

20  22  55.5 

0.17 

Apr.  1 

8  16  41.83 

0.066 

20  22  58.2 

0.15 

1 

7  34.9 

8  16-41.32 

0.065 

20  22  59.3 

0.14 

2 

8  16  40.32 

0.057 

20  23    1.5 

0.12 

2 

7  30.9 

8  16  39.89 

0.056 

20  23    2.3 

0.11 

3 

8  16  39.03 

0.047 

20  23    4.1 

0.09 

3 

7  27.0 

8  16  38.67 

0.046 

20  23    4.7 

0.08 

4 

8  16  37.96 

0  038 

20  23    6.0 

0.06 

4 

7  23.0 

8  16  37.67 

0.037 

20  23    6.4 

0.05 

5 

8  16  37.12 

0.028 

20  23    7.1 

+  0.03 

5 

7  19.1 

8  16  36.90 

0.027 

20  23    7.3 

+  0.02 

6 

8  16  36.50 

0.019 

20  23    7.5 

0.00 

6 

7  15.1 

8  16  36.35 

0.018 

20  23    7.5 

-  0.01 

7 

8  16  36.10 

-0.009 

20  23    7.2 

-  0.03 

7 

7  11.2 

8  16  36.02 

-0.008 

20  23    7.0 

0.04 

6 

8  16  35.94 

0.000 

20  23    6.1 

0.06 

8 

7    7.3 

8  16  35.93 

+0.001 

20  23    5.7 

0.07 

9 

8  16  36.00 

+0.009 

20  23    4.3 

0.09 

9 

7    3.4 

8  16  36.06 

0.010 

20  23    3.7 

0.10 

10 

8  16  36.28 

0.018 

20  23    1.7 

0.12 

10 

6  59.5 

8  16  36.41 

0.019 

20  23    0.9 

0.13 

11 

8  16  36.77 

0.028 

20  22  58.3 

0.15 

11 

6  55.6 

8  16  36.97 

0.029 

20  22  57.3 

0.16 

12 

8  16  37.51 

0.038 

20  22  54.2 

0.18 

12 

6  51.7 

8  16  37.77 

0.039 

20  22  53.0 

0.19 

13 

8  16  38.47 

0.047 

20  22  49.5 

0.21 

13 

6  478 

8  16  38.79 

0.048 

20  22  48.1 

0.22 

14 

8  16  39.65 

0.056 

20  22  44.1 

0.24 

14 

6  43.9 

8  16  40.03 

0.057 

20  22  42.5 

0.25 

15 

8  16  41.04 

0.065 

20  22  37.9 

0.27 

15 

6  40.0 

8  16  41.48 

0.066 

20  22  36.1 

0.28 

16 

8  16  42.66 

0.074 

20  22  31.0 

0.30 

16 

6  36.1 

8  16  43.16 

0.075 

20  22  29.1 

0.31 

17 

8  16  44.50 

0.083 

20  22  23.3 

0.33 

17 

6  32.2 

8  16  45.06 

0.084 

20  22  21.2 

0.34 

18 

8  16  46.56 

0.092 

20  22  14.9 

0.36 

18 

6  28.3 

8  16  47.18 

0.093 

20  22  12.6 

0.37 

19 

8  16  48.84 

O.iOl 

20  22    5.7 

0.39 

19 

6  24.4 

8  16  49.51 

0.102 

20  22    3.2 

0.40 

20 

8  16  51.35 

0.111 

20  21  55.9 

0.42 

20 

6  20.5 

8  16  52.07 

0.112 

20  21  53.2 

0.43 

21 

8  16  54.08 

0.120 

20  21  45.4 

0.45 

21 

6  16.6 

8  16  54.85 

0.121 

20  21  42.6 

0.46 

22 

8  16  57.04 

0.129 

20  21  34.3 

0.48 

22 

6  12.7 

8  16  57.86 

0.130 

20  21  31.3 

0.49 

23 

8  17    0.21 

0.1 :« 

20  21  22.4 

0.51 

23 

6    8.8 

8  17     1.08 

0.139 

20  21  19.2 

0.52 

24 

8  17    3.61 

0.147 

20  21     9.8 

0.54 

24 

6    4.9 

8  17    4.53 

o.i4a 

20  21    6.5 

0.55 

25 

8  17    7.22 

0.156 

20  20  56.5 

0.57 

25 

6    1.0 

8  17    8.18 

0.157 

20  20  53.0 

0.58 

26 

8  17  11.05 

0.165 

20  20  42.4 

0.61 1 26 

5  57.1 

8  17  12.05 

0.166 

20  20  38.8 

0.61 

27 

8  17  15.09 

0.174 

20  20  27.6 

0.63  27 

5  53.3 

8  17  161 3 

0.175 

20  20  23.8 

0.63 

28 

8  17  19.36 

0.183 

20  20  22.2 

0.66  28 

5  49.4 

8  17  20.44 

0.184 

20  20    8.3 

0.66 

29 

8  17  23.85 

0.192 

20  19  56.1 

0.69  5  29 

5  45.6 

8  17  24.97 

0.193 

20  19  52.0 

0.69 

30 

8  17  28.55 

0.2:)  1 

20  19  39.2 

0.72   30 

5  41.7 

8  17  29.71 

0.202 

20  19  35.0 

0.72 

31 

8  17  33.46 

+0.210 

+20  19  21.6 

-  0.75  i  31 

5  37.9 

8  17  34.65 

+0.211 

+20  19  17.3 

-  0.75 

4<S 
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URANUS,  1873. 


Dftto. 
1S7S. 

FOR  WASU1K6T0N  KEAN  NOON. 

FOR  MERIDIAN  TRANKIT. 

i     Apparent 
Rigbt 
Aacendoii. 

Diff.  for 
Ihour. 

Apparent 
Declination. 

Diff.  for 
Iboar. 

Mean  Time 
of  Transit. 

Apparent 

lOgfat 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

1 hoar of 

Jjong. 

h    m     B 

s 

O          /         // 

// 

d 

h    m 

h    m      8 

8 

O           /         1/ 

u 

May  1 

8  17  33.46 

+0.210 

+20  19  21.6 

-  0.75 

1 

5  37.9 

8  17  34.65 

+0.21 1 

420  19  17.3 

-  0.75 

2 

8  17  38.58 

0.219 

20  19    3.4 

0.77 

2 

'5  34.0 

8  17  39.81 

0.220 

20  18  69.0 

0.78 

3 

8  17  43.92 

0.227 

20  18  44.4 

0.80 

3 

5  30.2 

8  17  45.18 

Oi228 

20  18  39.9 

0.81 

4 

8  17  49.47 

0.236 

20  18  24.8 

0.83 

4 

5  26.3 

8  17  50.76 

0iJ37 

20  ld20J2 

0.84 

5 

8  17  55421 

0.244 

20  18    4.5 

0.86 

5 

5  22.5 

8  17  56.53 

0.245 

20  17  69.8 

0.87 

6 

8  18    1.15 

0.253 

20  17  43.5 

0.88 

6 

5  18.6 

8  18    2.50 

Oi254 

20  17  38.7 

0.89 

7 

8  18    7.31 

.0.261 

20  17  21.9 

0.91 

7 

5  14.8 

8  18    8.69 

0.262 

20  17  17.0 

0.92 

8 

8  18  13.67 

0.269 

20  16  59.7 

0.94 

8 

5  11.0 

8  18  15.08 

0.270 

20  16  54.8 

0.95 

9 

8  18  20iJ2 

0.277 

20  16  36.8 

0.97 

9 

6    7.2 

8  18  21.65 

0.278 

20  16  31.8 

0.98 

10 

8  18  26.97 

0.285 

20  16  13.2 

0.99 

10 

5    3.4 

8  18  28.42 

0.286 

20  16    8.2 

1.00 

11 

8  18  33.90 

0.293 

20  15  48.9 

1.02 

11 

4  59.6 

8  18  35.37 

0.294 

20  15  43.8 

1.03 

12 

8  18  41.04 

o.:wi 

20  15  24.0 

1.04 

12 

4  55.8 

8  18  42i>3 

0.302 

20  15  18.9 

1.05 

13 

8  18  48.38 

0.309 

20  14  58.5 

1.07 

13 

4  52.0 

8  18  49.89 

0.310 

20  14  63.3 

1.06 

14 

8  18  55.91 

0.317 

20  14  32.4 

109 

14 

4  48.2 

8  18  57.44 

0.318 

20  14  27.1 

1.10 

15 

8  19    3.64 

0.325 

20  14    5.6 

1.12 

15 

4  44.4 

8  19    5.19 

0.326 

20  14    0.3 

1.13 

16 

8  19  11.56 

0.333 

20  13  38.2 

1.15 

16 

4  40.6 

8  19  13.12 

0.334 

20  13  32>) 

1.16 

17 

8  19  19.65 

0.341 

20  13  10.2 

1.18 

17 

4  36.8 

8  19  21.23 

0.342 

20  13    4.8 

1.19 

18 

8  19  27.93 

0.349 

20  12  41.5 

1.20 

18 

4  33.0 

8  19-29.52 

0.350 

20  12  36.0 

1.21 

19 

8  19  36.39 

0.356 

20  12  12.2 

1.23 

19 

4  29.2 

8  19  37.99 

0.367 

20  12    6.7 

1.24 

20 

8  19  45.04 

0.364 

20  11  42.4 

1.25 

20 

4  25.4 

8  19  4065 

0.365 

20  11  36.9 

1.26 

21 

8  19  53.85 

0.371 

20  11  12.0 

1.28 

21 

4  21.6 

8  19  55.47 

0.372 

20  11    6.4 

li29 

22 

8  20    2.85 

0.379 

20  10  40.9 

1.30 

22 

4  17.8 

8  20    4.48 

0.379 

20  10  35.3 

1.31 

23 

8  20  12.03 

0.386 

20  10    9.2 

1.33 

23 

4  14.0 

8  20  13.67 

0.386 

20  10    3.6 

1.34 

24 

8  20  21.39 

0.393 

90    9  36.9 

1.35 

24 

4  10.2 

8  20  23.04 

0.393 

20    9  31.3 

1.36 

25 

8  20  30.91 

0.400 

20    9    4.1 

1.38 

25 

4    6.5 

8  20  32.56 

0.400 

20    8  5^.5 

1.39 

26 

8  20  40.61 

0.407 

20    8  30.7 

1.40 

26 

4    2.7 

8  20  42.26 

0.407 

20    8  25.0 

1.41 

27 

8  20  50.47 

0.414 

20    7  56.7 

1.43 

27 

3  58.9 

8  20  52.12 

0.414 

20    7  51.0 

1.44 

28 

8  21    0.49 

0.421 

20    7  22.1 

1.45 

28 

3  55.1 

8  21     2.14 

0.421 

20    7  16.4 

1.46 

29 

8  21  10.67 

0.428 

20    6  47.0 

1.48 

2? 

3  61.4 

8  21  12.32 

0.428 

20    6  41.3 

1.49 

30 

8  21  21.02 

0.435 

20    6  11.3 

1.50 

30 

3  47.G 

8  21  22.67 

0.435 

20    6    5.6 

1.51 

31 

8  21  31.53 

0.441 

20    5  35.0 

1.53 

31 

3  43.9 

8  21  33.18 

0.441 

20    6  29.3 

1.53 

June  1 

8  21  42.20 

0.448 

20    4  58.4 

1.55 

•1 

3  40.1 

8  21  43.84 

0.447 

20    4  52.7 

1.55 

2 

8  21  53.02 

0.454 

20    4  21.1 

1.57 

2 

3  36.4 

8  21  54.66 

0.453 

20    4  15.5 

1..57 

3 

8  22    3.98 

0.460 

20    3  43.3 

1.60 

3 

3  32.6 

8  22    5.62 

0.459 

20    3  37.7 

1.60 

4 

8  22  15.08 

0.466 

20    3    4.0 

1.62 

4 

3  28.9 

8  22  16.71 

0.465 

20    2  59.3 

1.62 

5 

8  22  26.33 

0.472 

20    2  26.1 

1.64 

5 

3  25.1 

8  22  27.95 

0.471 

20    2  20.5 

1.64 

6 

8  22  37.73 

0.478 

20    1  46.7 

1.66 

6 

3  21.4 

8  22  39.34 

0.477 

20    1  41.2 

1.66 

7 

8  22  49.27 

0.484 

20    1    6.8 

1.68 

7 

3  17.6 

8  22  50.87 

0.48;) 

20    1     1.3 

1J68 

8 

8  23    0.94 

0.490 

20    0  26.5 

1.70 

8 

3  13.8 

8  23    2.53 

0.489 

20    0  21.0 

1.70 

9 

8  23  12.75 

0.496 

19  59  45.7 

1.72 

9 

3  10.1 

8  23  14.31 

0.404 

19  59  40.3 

1.72 

10 

8  23  24.69 

0.501 

19  59    4.4 

1.74 

10 

3    6.4 

8  23  26ii5 

0.499 

19  58  59.0 

1.74 

11 

8  23  36.76 

0.506 

19  58  22.6 

1.76 

11 

3    2.6 

8  23  38.31 

0.504 

19  58  17.2 

1.75 

12 

8  23  48.96 

0.511 

19  57  40.4 

1.78 

12 

2  58.9 

8  2:i  50.49 

0.509 

19  57  35.1 

1.77 

13 

8  24     li28 

0.516 

19  56  57.7 

1.80 

13 

2  55.2 

8  24    2.79 

0.514 

19  56  52.4 

1.79 

14 

8  24  13.73 

0.521 

19  56  14.6 

1.82 

14 

2  51.5 

8  24  15.22 

0.519 

19  56    9.4 

1.81 

15 

8  24  26.20 

0.526 

19  55  31.0 

1.84 

15 

2  47.8 

8  24  27.76 

0.524 

19  55  25.9 

1.83 

16 

8  24  38.98 

0.531 

19  54  47.0 

1.86 

16 

2  44.1 

8  24  40.43 

0.529 

19  54  42.0 

1.85 

17 

8  24  51.78 

0.536 

19  54    2.6 

1.88 

17 

2  40.4 

8  24  53.21 

0.534 

19  53  57.6 

1.87 

18 

8  25    4.70 

0.541 

19  53  17.7 

1.89 

18 

2  36.7 

8  25    6.11 

0.539 

19  53  12.8 

1.88 

19 

8  25  17.73 

0.546 

19  52  32.4 

1.91 

19 

2  32.9 

8  25  19.12 

0.544 

19  52  27.5 

1.90 

20 

8  25  30.86 

0.550 

19  51  46.7 

1.92 

20 

2  29i2 

8  25  32i22 

0.548 

19  51  41.9 

1.91 

21 

8  25  44.11 

0.555 

19  51    0.6 

1.94 

21 

2  25.5 

8  25  45.45 

0.563 

19  60  55.9 

1.92 

22 

8  25  57.46 

0.559 

19  50  14.1 

1.95 

22 

2  21.8 

8  25  58.77 

0J>57 

19  50    9.5 

1.94 

23 

8  26  10.91 

0.563 

19  49  27.2 

1.97 

23 

2  18.1 

8  26  12.20 

0.561 

19  49  22.7 

1.96 

24 

8  26  24.45 

0.567 

19  48  39.9 

1.98 

24 

2  14.4 

8  26  25.72 

0.565 

19  48  35.5 

1.97 

25 

8  26  38.09 

0.571 

19  47  52.3 

2.00 

25 

2  10.7 

8  26  39.33 

0.569 

19  47  48.0 

1.99 

26 

8  26  51.83 

0.575 

19  47    4.3 

2.01 

26 

2    7.0 

8  26  53.05 

0.673 

19  47    O.l 

2.00 

27 

8  27    5.67 

0.579 

19  46  15.9 

2.03 

27 

2    3.3 

8  27    6.86 

0J>77 

19  46  11.8 

2.02, 

28 

8  27  19.59 

0.582 

19  45  27.0 

2.04 

28 

1  59.6 

8  27  20.75 

0.580 

19  45  23.0 

2.03 ! 

29 

8  27  33.58 

0.585 

19  44  37.8 

2.05 

29 

1  55.9 

8  27  34.71 

0.583 

19  44  33.9 

2.04 

30 

8  27  47.64 

0.588 

19  43  48.5 

2.06 

30 

1  52i2 

8  27  48.74 

0.586 

19  43  44.7 

2.05 

31 

8  28     1.78 

40.591 

+19  42  58.9 

-  2.07  i  31 

1  48.5 

8  28    2.85 

+0.589 

+19  42  55.2 

-2,06 
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Bate. 
1S78. 

FOR  WASHLNGTON  MltAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

. 

Apparent 

laght 
AsceDsion. 

Diff  for 
Ihour. 

Apparent 
Declination. 

Diff.  for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

DiCfor 
1  h.  of 
Long. 

Apparent 
Decimation. 

Diff.  for 

Ibonrof 

Long. 

h    m     8 

8 

o         /        // 

// 

d     h    m 

h    m      s 

8 

O         /         // 

/« 

July  1 

8  28     1.78 

+0.591 

+19  42  58.9 

-  2.07 

1     1  48.5 

8  28    2.85 

+0.589 

+19  42  55.2 

-  2.06 

2 

8  28  16.00 

0.594 

19  42    8.9 

2.09 

2     1  44.8 

8  28  17.04 

0.592 

10  42    5.3 

2.08 

3 

8  28  30.30 

0.597 

19  41  18.6 

2.10 

3     1  41.1 

8  28  31.31 

0.595 

19  41  15.1 

2.10 

4 

8  28  44.67 

0.600 

19  40  28.0 

2.11 

4     1  37.4 

8  28  45.65 

0.598 

19  40  24.6 

2.11 

5 

8  28  59.10 

0.603 

19  39  37.1 

2.12 

5     1  33.7 

8  29    0.04 

0.601 

19  39  33.8 

2.12 

6 

8  29  13.59 

0.606 

19  38  45.9 

2.13 

6    1  30.0 

8  29  14.50 

0.604 

19  38  42.7 

2.13 

7 

8  29  28.15 

0.609 

19  37  54.5 

2.14 

7    1  26.3 

8  29  29.03 

0.607 

19  37  51.4 

2  14 

8 

8  29  42.76 

0.611 

19  37    2.8 

2.15 

8    1  22.6 

8  29  43.61 

0.609 

19  36  59.8 

2.15 

9 

8  29  57.43 

0.613 

19  36  10.9 

2.16 

9     1   18.9 

8  29  58.24 

0.611 

19  36    8.0 

2.16 

10 

6  30  12.15 

0.615 

19  35  18.8 

2.17 

10     1  15.2 

8  30  12,92 

0.613 

19  35  16.1 

2.17 

11 

8  30  26.92 

0.617 

19  34  26.5 

2.18 

11     1  11.5 

8  30  27.66 

0.615 

19  34  23.9 

2.18 

12 

8  30  41.74 

0.619 

19  33  34.0 

2.19 

12     1     7.8 

8  30  42.45 

0.617 

19  33  31.5 

2.19 

13 

8  30  56.62 

0.621 

19  32  41.2 

2.20 

13    1     4.1 

8  30  57.29 

0.619 

19  32  38.8 

2.20 

14 

8  31  11.53 

0.622 

19  31  48.1 

2.21 

14     1     0.4 

8  31  12.16 

0.620 

19  31  45.9 

2.21 

15 

8  31  26.48 

0.623 

19  30  54.8 

2.22 

15    0  56.7 

8  31  27.07 

0.621 

19  30  52.7 

2.22 

16 

8  31  41.46 

0.624 

19  30    1.4 

2.22 

16    0  53.1 

8  31  42.02 

0.622 

19  29  59.4 

2.23 

17 

8  31  56.49 

0.626 

19  29    7.8 

2.23 

17    0  49.4 

8  31  57.01 

0.624 

19  29    6.0 

2.23 

18 

8  32  11.55 

0.627 

19  28  14.0 

2.24 

18    0  45.7 

8  32  12.03 

0.625 

19  28  12.3 

2J34 

1» 

8  32  26.64 

0.628 

19  27  20.1 

2.25 

19    0  42.0 

8  32  27.08 

0.626 

19  27  18.6 

2.25 

20 

8  32  41.76 

0.629 

19  26  26.0 

2.25 

20    0  38.4 

8  32  42.16 

0.627 

19  26  24.6 

2.25 

21 

8  32  56.90 

0.630 

19  25  3L8 

2.25 

21     0  34.7 

8  32  57.26 

0.628 

19  25  30.6 

2.25 

22 

8  33  12.05 

0.631 

19  24  37.3 

2.26 

22    0  31.0 

8  33  12.37 

0.629 

19  24  36.2 

2.26 

23 

8  33  27.22 

0.632 

19  23  42.8 

2.26 

23    0  27.3 

8  33  27.50 

0.630 

19  23  41.9 

2.26 

24 

8  33  42.39 

0.633 

19  22  48.2 

2.27 

24    0  23.7 

8  33  42.63 

0.631 

19  22  47.4 

2.27 

25 

8  33  57.59 

0.633 

19  21  53.5 

2.27 

25    0  20.0 

8  33  57.80 

0.632 

19  21  52.8 

2.27 

26 

8  34  12.80 

0.634 

19  20  58.7 

2.28 

26    0  16.3 

8  34  12.98 

0633 

19  20  58.2 

2.28 

27 

8  34  28.01 

0.634 

19  20    3.9 

2.28 

27    0  12.6 

8  34  28.15 

0.633 

19  20    3.5 

2.28 

28 

8  34  43i22 

0.634 

19  19    9.1 

2.29 

28    0    9.0 

8  34  43.32 

0.632 

19  19    8.8 

2.29 

29 

8  34  58.44 

0.634 

19  18  14.1 

2.29 

29    0    5.4 

8  34  58.50 

0.632 

19  18  14.0 

2.29 

30 

8  35  13.65 

0.634 

19  17  19.0 

2.29 

30    0    1.7 

8  35  13.67 

0.632 

19  17  19.0 

2.29 

30  23  58.0 

8  35  28.84 

0.632 

19  16  24.2 

2.29 

31 

8  35  28.86 

0.634 

19  16  24.0 

2.29 

31  23  54.3 

8  35  43.99 

0.631 

19  15  29.2 

2.29 

Aug.  1 

8  35  44.05 

0.633 

19  15  28.9 

2.29 

1  23  50.7 

8  35  59.13 

0.631 

19  14  34.3 

2.29 

2 

8  35  59.23 

0.633 

19  14  33.9 

2.29 

2  23  47.0 

8  36  14.25 

0.630 

19  13  39.4 

2.29 

3 

8  36  14.39 

0.632 

19  13  38.8 

2.29 

3  23  43.3 

8  36  29.37 

0.629 

19  12  44.5 

2.29 

4 

8  36  29.54 

0.631 

19  12  43.8 

2.29 

4  23  39.6 

8  36  44.46 

0.628 

19  11  49.6 

2.28 

5 

8  36  44.67 

0.630 

19  11  48.8 

2.28 

5  23  35.9 

8  36  59.52 

0.627 

19  10  54.8 

2.28 

6 

8  36  59.77 

0.629 

19  10  53.8 

• 

2J2S 

6  23  32.2 

8  37  14.56 

0.626 

19    9  59.9 

2.28 

7 

8  37  14.85 

0.628 

19    9  58.8 

2.28 

7  23  28.5 

8  37  29.57 

0.625 

19    9    5.0 

2.28 

8 

8  37  29.90 

0.627 

19    9    3.8 

2.28 

8  23  24.8 

8  37  44.56 

0.624 

19    8  10.2 

2.28 

9 

8  37  44.92 

0.625 

19    8    8.9 

2.28 

9  23  21.1 

8  37  59.50 

0.622 

19    7  15.5 

2.27 

10 

8  37  59.90 

0.624 

19    7  14.0 

2.28 

10  23  17.4 

8  38  14.41 

0.620 

19    6  20.9 

2.27 

11 

8  38  14.85 

0.622 

19    6  19.3 

2.28 

11  23  13.7 

8  38  29.28 

0.619 

19    5  26.4 

2.27 

12 

8  38  29.76 

0.621 

19    5  24.7 

2.28 

12  23  10.0 

8  38  44.13 

0.617 

19    4  31.9 

2.27 

13 

8  38  44.64 

0.619 

19    4  30.1 

2J27 

13  23    6.4 

8  38  58.93 

0.615 

19    3  37.6 

2.26 

14 

8  38  59.47 

0.617 

19    3  35.6 

2.27 

14  23    2.7 

8  39  13.68 

0.613 

19    2  43.4 

2.26 

15 

8  39  14.26 

0.615 

19    2  41.3 

2.26 

15  22  59.0 

8  39  28.38 

0.611 

19    1  49.4 

2.25 

16 

8  39  29.00 

0.613 

19    1  47.1 

UM 

16  22  55.3 

8  39  43.01 

0.609 

19    0  55.5 

2.25 

17 

8  39  43.67 

0.610 

19    0  53.1 

2.25 

17  22  51.6 

8  39  57.58 

0.607 

19    0    1.8 

2.24 

18 

8  39  58J28 

0.608 

18  59  59.2 

2.25 

18  22  47.9 

8  40  12.11 

OJSOi 

18  59    8.3 

2.23 

19 

8  40  12.84 

0.605 

18  59    5.6 

2.24 

19  22  44.2 

8  40  26.58 

0.602 

18  58  14.9 

2.22 

20 

8  40  27.35 

0.603 

18  58  12.1 

2.23 

20  22  40.5 

8  40  40.99 

0.599 

18  57  21.7 

2.21 

21 

8  40  41.79 

0.600 

18  57  18.7 

2.22 

21  22  36.9 

8  40  55.33 

0.596 

18  56  28.7 

^.20 

22 

9  40  56.16 

0.597 

18  56  25.6 

2.21 

22  22  33.2 

8  41    9.59 

0.593 

18  55  35.9 

2.20 

23 

8  41  10.45 

0.594 

18  55  32.7 

2.21 

23  22  29.5 

8  41  23.79 

0.590 

18  54  43.3 

2.19 

24 

8  41  24.68 

0.591 

18  54  40.0 

2.20 

24  22  25.8 

« 

8  41  37.91 

0.586 

18  53  51.0 

218 

25 

8  41  38.83 

0.587 

18  53  47.6 

2.19 

25  22  22.1 

8  41  51.95 

0.58:) 

18  52  59.1 

2.17 

26 

8  41  52.90 

0.584 

18  52  55.5 

2.18 

26  22  18.4 

8  42    5.92 

0.579 

18  52    7.4 

2.16 

27 

8  42    6.89 

0.580 

18  52    3.7 

2.17 

27  22  14.7 

8  42  19.79 

0.576 

18  51  15.9 

2.15 

28 

8  42  20.79 

0.577 

18  51  12.1 

2.16 

28  22  11.0 

8  42  33.58 

0.572 

18  50  24.6 

2.14 

29 

8  42  34.61 

0.573 

18  50  20.7 

2.15 

29  22    7.3 

8  42  47.28 

0.569 

18  49  33.6 

2.12 

30 

8  42  48.34 

0.570 

18  49  29.6 

2.13 

30  22    3.6 

8  43    OJbS 

0.565 

18  48  43.0 

2.10 

31 

8  43    1.97 

40.566 

+18  48  38.9 

-  2.11131  21  59.9 

8  43  14.38 

+0.561 

+18  47  58.8 

-  2.08 
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Date. 
1878. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERTDTAN  TRANSIT. 

Apparent 

Kigbt 
Ascension. 

Diflf.for 
1  hour. 

Apparent 
Decimation. 

Diff.for 
1  lionr. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

) 

Apparent 
Declination. 

1  Diff  for 

1 hoar of 

Long- 

h    m      8 

8 

O           /           // 

II 

d     h    m 

h    m      8 

8 

O          /         // 

ti 

Sept.  I 

8  43  15.50 

+0.562i+18  47  48.6 

"  2.10 

1  21  56.2 

8  43  27.79 

40.556 

+18  47    2.9 

-  2.07 

2 

8  43  28.94 

0.557 

18  46  58.6 

2.08 

2  21.  52.5 

8  43  41.10 

0.552 

18  46  13.3 

2.06 

3 

8  43  42.27 

0.553 

18  46    8.9 

2.07 

3  21  48.8 

8  43  54.30 

0.547 

18  45  24.0 

2.04 

4 

8  43  55.50 

0.548 

18  45  19.5 

2.05 

4  21  45.0 

8  44     7.40 

0.543 

18  44  35.1 

2.03 

5 

8  44    8.62 

0.544 

18  44  30.5 

2.04 

5  21  41.3 

8  44  20.39 

0.539 

18  43  46.6 

2.01 

6 

8  44  21.64 

0.539 

18  43  41.9 

2.02 

6  21  37.6 

8  44  33.29 

0.534 

18  42  58.5 

2.00 

7 

8  44  34.56 

0.534 

18  42  53.7 

2.01 

7  21  33.9 

8  44  46.06 

0.529 

18  42  10.7 

1.99 

8 

8  44  47.35 

0.529 

18  42    5.9 

1.99 

8  21  30.1 

8  44  58.73 

0.524 

18  41  23.5 

1.97 

9 

8  45    0  04 

0.524 

18  41  18.6 

1.97 

9  21  26.4 

8  45  11.28 

0.519 

18  40  36.6 

1.95 

10 

8  45  12.61 

0.519 

18  40  31.6 

1.95 

10  21  22.7 

8  45  23.70 

0.514 

18  39  50.2 

1.93 

11 

8  45  25.05 

0.514 

18  39  45.1 

1.93 

11  21  19.0 

8  45  36.00 

0.509 

18  39     i.2 

1.91 

12 

8  45  37.37 

0.509 

18  38  59.0 

1.91 

12  21  15.3 

8  45  48.18 

0.504 

18  38  18.6 

1.89 

13 

8  45  49.56 

0.504 

18  38  13.4 

189 

13  21  11.6 

8  46    0.20 

0.499 

18  37  33.6 

liJ7 

14 

8  46    1.62 

0.498 

18  37  28.3 

1.87 

14  21     7.8 

8  46  12.14 

0.494 

18  36 -49.0 

1.85 

15 

8  46  13.55 

0.493 

18  36  43.6 

1.85 

15  21     4.1 

8  46  23.92 

0.488 

18  36    4.8 

1.83 

16 

8  46  25.35 

0.487 

18  35  59.4 

1.83 

16  21     0.3 

8  46  35.58 

0.482 

18  35  21.2 

1.81. 

17 

8  46  37.02 

0.481 

18  35  15.7 

1.81 

17  20  56.6 

8  46  47.10 

0.476 

18  34  38.1 

1.79 

18 

8  46  48.55 

0.475 

18  34  32.6 

1.79 

18  20  52.8 

8  46  58.47 

0.470 

18  33  55.5 

1.77 

19 

8  46  59.93 

0.469 

18  33  50.0 

1.77 

19  20  49.0 

8  47    9.70 

0.464 

18  33  13.4 

1.75. 

20 

8  47  11.17 

0.463 

18  33    7.9 

1.75 

20  20  45.3 

8  47  20.79 

0.458 

18  32  31.9 

1.73 

21 

8  47  22.27 

0.457 

18  32  26.3 

1.73 

21  20  41.5 

8  47  31.72 

0.452 

18  31  50  9 

1.70 
1.68, 
1.65^ 

22 

8  47  33.21 

0.450 

18  31  45.3 

1.70 

22  20  37.8 

8  47  42.51 

0.446 

18  31  10.5 

23 

8  47  44.00 

0.444 

18  31     4.9 

1.68 

23  20  34.1 

8  47  53.13 

0.439 

18  30  30.7 

24 

8  47  54.63 

0.437 

18  30  25.1 

1.65 

24  20  30.3 

8  48    3.61 

0.433 

18  29  51.5 

1.62 

25 

8  48    5.11 

0.431 

18  29  45.8 

1.62 

25  20  26.6 

8  48  13.93 

0.426 

18  29  12.9 

1.60 

26 

8  48  15.43 

0.424 

18  29    7.2 

1.60 

26  20  22.8 

8  48  24.08 

0.420 

18  28  34.9 

1.58 

27 

8  48  2559 

0.418 

18  28  29.2 

1.58 

27  20  19.1 

8  48  34.07 

0.413 

18  27  57.6 

1.55 

28 

8  48  35.58 

0.411 

18  27  51.9 

1.55 

28  20  15.3 

8  48  43.90 

0.406 

18  27  20.9 

1.52 

29 

8  48  45.41 

0.404 

18  27  15.2 

1.52 

29  20  11.5 

8  48  53.56 

0.399 

18  26  44.8 

1.49 

30 

8  48  55.07 

0.397 

18  26  39.1 

1.49 

30  20    7.7 

8  49    3.05 

0.392 

18  26    9.4 

1.46 

Oct.  1 

8  49    4.55 

0.390 

18  26    3.8 

1.46 

1  20    4.0 

8  49  12.37 

0.385 

18  25  34.7 

1.43 

2 

8  49  13.87 

0.383 

18  25  29.1 

1.43 

2  20    0.2 

8  49  21.52 

0.378 

18  25    0.7 

1.40 

3 

8  49  23.02 

0.376 

18  24  55.1 

1.40 

3  19  56.4 

8  49  30.49 

0.370 

18  24  27.3 

1.37 

4 

8  49  31.98 

0.368 

18  24  21.7 

1.37 

4  19  52.6 

8  49  39.28 

0.363 

18  23  54.5 

1.34 

5 

8  49  40.77 

0.361 

18  23  49.0 

1.34 

5  19  48.8 

8  49  47.89 

0.355 

18  23  22.6 

1.31 

6 

8  49  49.37 

0.353 

18  23  17.1 

1.31 

6  19  45.0 

8  49  56.33 

0.348 

18  22  51.3 

1J28 

7 

8  49  57.80 

0.346 

18  22  45.8 

1.28 

7  19  41.2 

8  50    4.58 

0.340 

18  22  20.7 

1.25 

8 

8  50    6.06 

0.338 

18  22  15.3 

1.25 

8  19  37.4 

8  50  12.64 

0.333 

18  21  50.9 

1.22 

9 

8  50  14.09 

0.331 

18  21  45.5 

1.22 

9  19  33.6 

8  50  20.52 

0.325 

18  21  21.7 

1.19 

10 

8  50  21.96 

0.323 

18  21  16.4 

1.19 

10  19  29.8 

8  50  28.22 

0.317 

18  20  53.3 

1.16 

11 

8  50  29.65 

0.315 

18  20  48.1 

1.16 

11  19  26.0 

8  50  35.74 

0.309 

18  20  25.8 

1.13 

12 

8  50  37.15 

0.307 

18  20  20.6 

1.12 

12  19  22.2 

8  50  43.06 

0.301 

18  19  58.9 

1.10 

13 

8  50  44.45 

0.299 

18  19  53.8 

1.09 

13  19  18.4 

8  50  50.18 

0.293 

18  19  32.8 

1.07 

14 

8  50  51.55 

0.291 

18  19  27.8 

1.06 

14  19  HA 

8  50  57.10 

0.284 

18  19    7.5 

1.04 

15 

8  50  58.45 

0.283 

18  19    2.6 

1.03 

15  19  10.8 

8  51     3.83 

0.276 

18  18  43.0 

1.00 

16 

8  51     5.06 

0.274 

18  18  38.2 

0.99 

16  19    6.9 

8  51  10.35 

0.268 

18  18  19.4 

0.97 

17 

8  51  11.66 

0.266 

18  18  14.7 

0.96 

17"19    3.1 

8  51  16.68 

0.259 

18  17  56.5 

0.93 

18 

8  51  17.96 

0.257 

18  17  51.9 

0.92 

18  18  59.2 

8  51  22.80 

0.251 

18  17  34.4 

i).90 

19 

8  51  24.05 

0.249 

18  17  29.9 

0.89 

19  18  55.4 

8  51  28.73 

0.243 

18  17  13.1 

0.86 

20 

8  51  29.95 

0.240 

18  17    8.7 

0.85 

20  18  51.5 

8  51  34.44 

0.235 

18  16  52.6 

0.83 

21 

8  51  35.63 

0.232 

18  16  48.3 

0.82 

21  18  47.7 

8  51  39.94 

0.226 

18  16  33.0 

0.79 

22 

8  51  41.10 

0.223 

18  16  28.8 

0.78 

22  18  43.8 

8  51  45.24 

0.217 

18  16  14.1 

0.75 

23 

8  51  46.37 

0.214 

18  16  10.1 

0.74 

23  18  40.0 

8  51  50.32 

0.208 

18  15  56.2 

0.71 

24 

8  51  51.42 

0.205 

18  15  52.3 

0.70 

24  18  36.1 

8  51  55.19 

0.199 

18  15  39.1 

0.68 

25 

8  51  56.25 

0.196 

18  15  35.4 

0.67 

25  18  32.3 

8  51  59.84 

0.190 

18  15  22.9 

0.65 

26 

8  52    0.86 

0.187 

18  15  19.3 

0.63 

26  18  28.4 

8  52    4.29 

0.101 

18  15    7.5 

0.62 

27 

8  52    5.27 

0.178 

18  15    4.1 

0.60 

27  18  24.6 

8  52    8.52 

0.172 

18  14  52.9 

0.58 

28 

8  52    9.46 

0.169 

18  14  49.7 

0.56 

28  18  20.7 

8  52  12.54 

0.163 

18  14  39.4 

0.55 

29 

8  52  13.44 

0.160 

18  14  36.3 

0.53 

29  18  16.9 

8  52  1635 

0.154 

18  14  26.6 

0.51 

30 

8  52  17.20 

0.151 

18  14  23.7 

0.49 

30  18  13.0 

8  52  19.93 

0.145 

18  14  14.7 

0.48 

31 

8  52  20.74 

0.142 

18  14  12.0 

0.46 

31  18    9.1 

8  52  23.28 

0.136 

18  14    3.7 

0.44 

32 

8  52  24.06 

+0.133 

+18  14    1.2 

-  0.42 

32  18    5.2 

8  52  26.43 

+0.127 

+18  13  53.6 

-  0.40 
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Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

•     Apparent 
1        Right 
Ascension. 

Diff.for 
Ibour. 

1 

Apparent 
Declination. 

Diff.for 
1  houi'. 

Mean  Time 
of  Transit. 

Apparent 

lUght 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

Apparent 
Declination. 

Diff.  for 

Ihourof 

Long. 

h    m     8 

a 

0         1        II 

-  6U2 

d     h    m 

h    m      8 

s 

+1I  13  53.6 

»m 

Nov.  1 

8  52  24.06 

•fO.133 

+IS  14     1.2 

1  18     5.2 

8  52  26.43 

+0.127 

-  0.40 

2 

8  52  27.16 

0.125 

18  13  51.3 

0.39 

2  18    1.3 

8  52  29.35 

0.118 

18  13  44.3 

0.36 

3 

,    8  52  30.04 

0.116 

18  13  42.2 

0.35 

3  17  57.4 

8  52  32.06 

0.109 

18  13  35.9 

0.33 

4 

8  52  a2.70 

0.107 

18  13  34.0 

0.32 

4  17  53.5 

8  52  34.54 

0.099 

18  13  28.5 

0.29 

5 

8  52  35.13 

0.097 

18  13  26.8 

0.28 

5  17  49.6 

8  52  36.80 

0.000 

18  13  22.0 

0.26 

6 

8  52  37.34 

0.088 

18  13  20.5 

0.25 

6  17  45.7 

8  52  38.83 

0.080 

18  13  16.4 

0.22 

7 

8  52  39.32 

0.078 

18  13  15.1 

0.21 

7  17  41.8 

8  52  40.64 

0.071 

18  13  11.7 

0.19 

8 

8  52  41.08, 

0.069 

18  13  10.6 

0.17 

8  17  37.9 

8  52  42.23 

0.061 

18  13    7.7 

0.15 

9 

8  52  42.62 

0.059 

18  13    6.9 

0.13 

9  17  34.0 

8  52  43.61 

0.052 

18  13    4.7 

0.12 

lO 

H  52  43.94 

0.050 

18  13    4.1 

0.10 

10  17  30.1 

8  52  44.77 

0.043 

18  13    2.6 

0.08 

11 

8  52  45.04 

0.040 

18  13    2.2 

0.06 

11  17  26.2 

8  52  45.70 

0.034 

18  13    1.3 

-  0.04 

12 

8  52  45.91 

0.031 

18  13     1.2 

-  0.02 

12  17  22.3 

8  52  46.40 

0.024 

18  13    1.0 

0.00 

13 

8  52  46.55 

0.021 

18  13     1.2 

+  0.02 

13  17  18.3 

8  52  46.88 

0.015 

18  13    1.6 

+  0.03 

14 

8  52  46.97 

0.012 

18  13    2.1 

0.05 

14  17  14.4 

8  52  47,13 

+0.005 

18  13    3.1 

0.07 

15 

8  52  47.16 

+0.002 

18  13    3.9 

OM 

15  17  10.5 

8  52  47.15 

-0.004 

18  13    5.5 

0.11 

16 

8  52  47.12 

-0.007 

18  13    6.5 

0.13 

16  17    65 

8  52  46.95 

0.013 

18  13    8.9 

0.15 

17 

8  52  46.85 

0.016 

18  13  10.1 

0.17 

17  17    2,6 

8  52  46.53 

0.023 

18  13  13.1 

0.19 

18 

8  52  46.36 

0.026 

18  13  14  6 

0.20 

18  16  58.7 

8  52  45.88 

0.033 

18  13  18.3 

0.22 

19 

8  52  45.64 

0.036 

18  13  20.1 

0.24 

19  16  54.7 

8  52  45.01 

0.043 

18  13  24.3 

0.26 

20 

8  52  44.70 

0.046 

18  13  26.4 

0.28 

20  16  50.8 

8  52  43.92 

0.052 

18  13  31.3 

0.30 

21 

8  52  43.54 

0.055 

18  13  33.6 

0.32 

21  16  46.8 

8  52  42.60 

0.060 

18  13  39.2 

0.33 

22 

8  52  42.16 

0.063 

18  13  41.8 

0.35 

22  16  42.9 

8  52  41.06 

0.069 

18  13  47.9 

0.37 

23 

8  52  40.55 

0.072 

18  13  50.8 

0.39 

23  16  38.9 

8  52  39.29 

0.078 

18  13  57.5 

0.41 

24 

8  52  38.71 

0.081 

18  14    0.7 

0.43 

24  16  35.0 

8  52  37.30 

0.087 

18  14     8.0 

0.45 

25 

8  52  36.65 

0.090 

18  14  11.5 

0.47 

25  16  31.0 

8  52  35.10 

0.097 

18  14  19.4 

0.48 

26 

8  52  34.38 

O.IOO 

18  14  23.2 

0.50 

26  16  27.1 

8  52  32.69 

0.106 

18  14  31.6 

0.52 

27 

8  52  31.89 

0.109 

18  14  35.7 

0.54 

27  16  23.1 

8  52  30.06 

0.115 

18  14  44.6 

0.56 

28 

8  52  29.18 

0.118 

18  14  49.0 

0.58 

28  16  19.0 

8  52  27.21 

0.124 

18  14  58.4 

0.63 

29 

8  52  26.26 

0.127 

18  15    3.1 

0.62 

29  16  15.1 

8  52  24.16 

0.133 

18  15  13.1 

0.63 

30 

8  52  23.13 

0.136 

18  15  18.1 

0.65 

30  16  11.2 

8  52  20.89 

0.142 

18  15  28.7 

0.66 

Dec.  1 

8  52  19.78 

0.145 

18  15  34.0 

0.69 

1  16    7.2 

8  52  17.40 

0.150 

18  15  45.2 

0.70 

2 

8  52  16.21 

0.154 

18  15  50.8 

0.72 

2  16    3.2 

8  52  13.70 

0.158 

18  16    2.4 

0.73 

3 

8  52  12.43 

0.162 

18  16    8.3 

0.76 

3  15  59.2 

8  52    9.80 

0.167 

18  16  20.4 

0.77 

4 

8  52    8.45 

0.171 

18  16  26.6 

0.80 

4  15  55.2 

8  52    5.68 

0.175 

18  16  39.3 

0.81 

5 

8  52    4.26 

0.179 

18  16  45.8 

0.83 

5  15  51.2 

8  52    1.37 

0.184 

18  16  59.0 

0.84 

6 

8  51  59.87 

0.188 

18  17    5.8 

0.86 

6  15  47.2 

8  51  56.87 

0.192 

18  17  19.5 

0.87 

7 

8  51  55.28 

0.196 

18  17  26.7 

0.89 

7  15  43ii 

8  51  52.16 

0.201 

18  17  40.8 

0.90 

8 

8  51  50.49 

0.205 

18  17  48.3 

0.93 

8  15  39.2 

8  51  47.24 

0JW)9 

18  18    2.8 

0.94 

9 

8  51  45.49 

0.213 

18  18  10.6 

0.96 

9  15  35.2 

8  51  42.12 

0.217 

18  18  25.5 

0.97 

10 

8  51  40.29 

0.221 

18  18  33.7 

0.99 

10  15  31.2 

8  51  36.80 

0.225 

18  18  490 

1.00 

11 

8  51  34.89 

0.229 

18  18  57.5 

1.02 

11  15  27.1 

8  51  31.30 

0.233 

18  19  13.1 

1.03 

12 

8  51  29.30 

0.237 

18  19  22.0 

1.05 

12  15  23.1 

8  51  25.61 

0.241 

18  19  38.1 

1.G6 

13 

8  51  23.53 

0.245 

18  19  47.3 

1.08 

13  15  19.1 

8  51  19.75 

0.249 

18  20    3.8 

1.09 

14 

8  51  17.58 

0.253 

18  20  13.4 

1.11 

14  15  15.1 

8  51  13.68 

0.256 

18  20  30.2 

1.12 

15 

8  51  11.43 

0J260 

18  20  40.1 

1.13 

15  15  11.0 

8  51     7.43 

Oi264 

18  20  57.4 

1.14 

16 

8  51     5.09 

0.268 

18  21     7.6 

1.16 

16  15    7.0 

8  51     0.99 

0.271 

18  21  25.1 

1.17 

17 

8  50  58.57 

0.275 

18  21  35.7 

1.19 

17  15    2.9 

8  50  54.38 

0.279 

18  21  53.6 

1.20 

18 

8  50  51.87 

0.283 

18  22    4.5 

1.22 

18  14  58.9 

8  50  47.58 

0.286 

18  22  22.7 

1.23 

19 

8  50  44.99 

0.290 

18  22  33.9 

1J24 

19  14  54.8 

a  50  40.62 

0.2:)3 

18  22  52.3 

1.25 

20 

8  50  37.94 

0.297 

18  23    3.9 

1.27 

20  14  50.8 

8  50  33.49 

0.300 

18  23  22.7 

1.28 

21 

8  50  30.73 

0.304 

18  23  34.6 

1.29 

21  14  46.7 

8  50  26.19 

0.307 

18  23  53.7 

1.30 

22 

8  50  23.a5 

0.311 

18  24    5.9 

1.32 

22  14  42.7 

8  50  18.73 

0.314 

18  24  25.3 

1.33 

23 

8  50  15.81 

0.318 

18  24  37.8 

1.34 

23  14  38.6 

8  50  11.11 

0.320 

18  24  57.5 

1.35 

24 

8  50    8.10 

0.324 

18  25  10.3 

1.37 

24  14  34.6 

8.50    3.33 

0.326 

18  25  30.2 

1.38 

25 

8  50    OiM 

0.330 

18  25  43.4 

*1.39 

25  14  30.5 

8  49  55.40 

0.332 

18  26    3.6 

1.40 

26 

8  49  52.23 

0.336 

18  26  17.1 

1.42 

26  14  26.4 

8  49  47.33 

0.338 

18  26  37.5 

1.42 

27 

8  49  44.07 

0.342 

18  26  51.3 

1.44 

27  14  22.3 

8  49  39.12 

0.344 

18  27  11.9 

1.44 

28 

8  49  35.77 

0.348 

18  27  26.0 

1.46 

28  14  18.3 

8  49  30.75 

0.350 

18  27  46.8 

1.46 

29 

8  49  27.32 

0.354 

18  28    1.1 

1.48 

29  14  14.2 

8  49  22.25 

0.356 

18  28  22.0 

1.48 

30 

8  49  18.73 

0.360 

18  28  36.7 

1.50 

30  14  10.1 

8  49  13.62 

0.361 

18  28  58.0 

1.50 

31 

8  49  10.02 

0.365 

18  29  12.8 

1.52 

31  14    6.1 

8  49    4.86 

0.367 

18  29  c4A 

li>2 

32 

8  49    1.19 

-0.370 

+18  29  49.4 

+  1.54 132  14    2.OI 

8  48  55.98 

-0.372 

+18  30  11.1 

+  1.54 
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NEPTUNE,  1873. 


Date. 
1S73. 

FOR  WASHINGTOir  MEAN  NOON. 

FOB  MKRIDTATi  TRANSIT. 

Apparent 

Klgfat 
Aecension. 

Diftfor 
Ihonr. 

Apparent 
Decimation. 

Diff.l'or 
Ihonr. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Aaoenaion. 

Di£f.for 
1  h.  of 
Long. 

Apparent 
Declination. 

Difflfor 

Ihonr  of 

Long. 

h    m     s 

B 

+  7  31  3^'.5 

// 

d 

h    m 

h    m     8 

8 

O          t        II 

It 

Jan.  1 

1  29  38.12 

-0.013 

+  0.08 

1 

6  42.9 

1  29  38.04 

-0.012 

+  7  31  40.1 

+  0.09 

2 

1  29  37.87 

0.008 

7  31  41.7 

0.11 

2 

6  38.9 

1  29  37.82 

0.006 

7  31  42.5 

0.12 

3 

1  29  37.76 

-0.002 

7  31  44.7 

0.14 

3 

6  35.0 

1  29  37.74 

-0.000 

7  31  45.6 

0.15 

4 

1  29  37.78 

+0.003 

7  31  48.5 

0.17 

4 

6  31.1 

1  29  37.80 

+0.005 

7  31  49.6 

0.19 

5 

1  29  37.92 

0.009 

7  31  53.1 

0.21 

5 

6  27.2 

1  29  37.98 

0.010 

7  31  54i> 

0i22 

6 

1  29  38.20 

0.014 

7  31  58.5 

0.24 

6 

6  23.2 

1  29  38.29 

0.016 

7  32    0.1 

0.25 

7 

1  29  38.61 

0.020 

7  32    4.6 

0.27 

7 

6  19.3 

1  29  38.73 

0.021 

7  32    6.4 

0.28 

8 

1  29  39.15 

0.025 

7  32  11,5 

0.30 

8 

6  15.4 

1  29  39.31 

0.027 

7  32  13.5 

0.31 

9 

1  29  39.82 

0.031 

7  32  19.1 

0.33 

9 

6  11.5 

1  29  40.02 

0.032 

7  32  21.3 

0.34 

10 

1  29  40.63 

0.036 

7  32  27.5 

0.37 

10 

6    7.5 

1  29  40.86 

0.038 

7  32  29.8 

0.37 

11 

1  29  41.57 

0.042 

7  32  36.7 

0.40 

11 

6    3.6 

1  29  41.83 

0.043 

7  32  39i2 

0.41 

12 

1  29  42.63 

0.047 

7  32  46.6 

0.43 

12 

5  59.7 

1  29  42.92 

0.048 

7  32  49.3 

0.44 

13 

1  29  43.82 

0.052 

7  32  57.3 

0.46 

13 

5  55.8 

1  29  44.14 

0.054 

7  33    05 

0.47 

14 

1  29  45.14 

0.058 

7  33    8.8 

0.50 

14 

5  51.9 

1  29  45.49 

0.059 

7  33  11.8 

0.50 

15 

1  29  46.60 

0.063 

7  33  21,1 

0.53 

15 

5  48.0 

1  29  46.97 

0.064 

7  33  24.2 

0.53 

16 

1  29  48.18 

0.069 

7  33  34.1 

0.56 

16 

5  44.1 

I  2i>  48.58 

0.070 

7  33  37.4 

0.56 

17 

1  29  49.89 

0.074 

7  33  47.9 

0.59 

17 

5  40.2 

1  29  50.32 

0.075 

7  33  51.3 

0.59 

18 

1  29  51.73 

0.079 

7  M    2.4 

0.62 

18 

5  36.3 

1  29  52.18 

0.080 

7  34    5.9 

Oj62 

19 

1  29  53.70 

0.085 

7  34  17.7 

0.65 

19 

5  32.4 

1  29  54.17 

0.086 

7  34  21.3 

0.66 

20 

1  29  55.80 

0.090 

7  34  33.7 

0.68 

20 

5  28.5 

1  29  56.30 

0.091 

7  34  37.4 

0.69 

21 

1  2*)  58.03 

0.096 

7  34  50.4 

0.71 

21 

5  24.6 

1  29  58.55 

0.097 

7  34  54.3 

0.72 

22 

1  30    0.30 

0.101 

7  35    7.9 

0.74 

22 

5  20.7 

1  30    0.93 

0.102 

7  35  11.9 

0.75 

23 

\  30    2.87 

0.106 

7  35  26.1 

0.77 

23 

5  16.8 

1  30    3.43 

b.l07 

7  35  30.2 

0.78 

24 

1  30    5.48 

0.111 

7  35  45.1 

0.81 

24 

5  12.9 

1  30    6.06 

0.112 

7  35  49.3 

0.81 

25 

1  30    8.21 

0.116 

7  36    4.8 

0.84 

25 

5    9.0 

1  30    8.81 

0.117 

7  36    9  J 

0i)4 

26 

1  30  11.07 

0.122 

7  36  25.2 

0.87 

26 

5    5.1 

1  30  11.69 

0.123 

7  36  29.6 

0.87 

27 

1  30  14.06 

0.127 

7  36  46.3 

0.89 

27 

5    1.2 

1  30  14.69 

0.128 

7  36  50.8 

0.90 

28 

1  30  17.17 

0.132 

7  37    8.1 

0.92 

28 

4  57.4 

1  30  17.82 

0.133 

7  37  12.7 

0.93 

29 

1  30  20.40 

0.137 

7  37  30.6 

0.95 

29 

4  53.5 

1  30  21.07 

0.138 

7  37  35.3 

0.P6 

30 

1  30  23.76 

0.142 

7  37  53.9 

0.98 

30 

4  49.6 

1  30  24.44 

0.143 

7  37  58.6 

0.99 

31 

i  30  27.24 

0.148 

7  38  17.9 

1.01 

31 

4  45.7 

1  30  27.94 

0.148 

7  38  22.7 

1.02 

Feb.  1 

1  30  30.85 

0.153 

7  38  42.5 

1.04 

1 

4  41.9 

1  30  31.56 

0.153 

7  38  47.4 

1.05 

2 

1  30  34.57 

0.158 

7  39    7.8 

1.07 

2 

4  38.0 

1  30  35.30 

0.158 

7  39  12.7 

1.07 

3 

1  30  38.41 

0.163 

7  39  33.7 

1.09 

3 

4  34.1 

1  30  39.16 

0.163 

7  39  38.7 

1.10 

4 

1  30  42.38 

0.168 

7  40    0.3 

1.12 

4 

4  30.3 

1  30  43.14 

0.168 

7  40    5.4 

1.13 

5 

1  30  46.46 

0.173 

7  40  27.6 

1.15 

5 

4  26.4 

1  30  47.23 

0.173 

7  40  32.7 

1.15 

6 

1  30  50.66 

0.177 

7  40  55.5 

1.18 

6 

4  82.5 

1  30  51.44 

0.178 

7  41     0.7 

1.18 

7 

1  30  54.97 

0.182 

7  41  24.1 

1.20 

7 

4  18.7 

I  30  55.75 

0.182 

7  41  29.3 

1.20 

8 

1  30  59.38 

0.186 

7  41  53.3 

1.23 

8 

4  14.8 

I  31     0.17 

0.186 

7  41  58.5 

1.23 

9 

1  31     3.90 

0.191 

7  42  23.1 

1.25 

9 

4  11.0 

1  31    4.70 

0.191 

7  42  28.4 

1.26 

10 

1  31     8.54 

0.196 

7  42  53.5 

1.28 

10 

4    7.1 

1  31    9.34 

0.196 

7  42  58.8 

1.28 

11 

1  31  13.29 

0.200 

7  43  24.5 

1.30 

11 

4    3.2 

1  31  14.10 

0.201 

7  43  29.8 

1.31 

12 

1  31  18.15 

0.205 

7  43  56.1 

1.33 

12 

3  59.4 

I  31  18.97 

0.205 

7  44    1.4 

1.33 

13 

1  31  23.12 

0.209 

7  44  28.4 

1.36 

13 

3  55.5 

1  31  23.94 

0.209 

7  44  33.7 

1.36 

14 

1  31  28.19 

0.213 

7  45    1J2 

1.38 

14 

3  51.7 

1  31  29.02 

0iil4 

7  45    6.6 

1.38 

15 

1  31  33.37 

0.218 

7  45  34.6 

1.40 

15 

3  47.8 

1  31  34.20 

0.218 

7  45  40.0 

1.40 

16 

I  31  38.65 

0.222 

7  46    8.5 

1.42 

16 

3  44.0 

1  31  39.48 

0.222 

7  46  13.9 

1.42 

17 

1  31  44.03 

0.226 

7  46  42.9 

1.44 

17 

3  40.2 

1  31  44iJ7 

0.226 

7  46  48.3 

1.44 

18 

I  31  49.52 

0.231 

7  47  17.9 

1.47 

18 

3  36.3 

1  31  50,36 

0.231 

7  47  23J2 

1.47 

19 

1  31  55.11 

0.235 

7  47  53.5 

1.49 

19 

3  32.5 

1  31  55.95 

0.235 

7  47  58.7 

1.49 

20 

1  32    0.80 

0.239 

7  48  29.6 

1.51 

20 

3  28.7 

1  32    1.63 

0.239 

7  48  34.8 

1.51 

21 

1  32    6.58 

0.243 

7  49    6.2 

1.54 

21 

8  24.8 

1  32    7.41 

0.243 

7  49  11.4 

1.54 

22 

1  32  12.46 

0.247 

7  49  43.3 

1.56 

22 

3  21.0 

1  32  13J29 

0.247 

7  49  48.5 

1.56 

23 

1  32  18.44 

0.251 

7  60  20.9 

1.58 

23 

3  17.2 

1  32  19.27 

0.251 

7  50  26.1 

1.58 

24 

1  32  24.51 

0.255 

7  50  59.1 

1.60 

24 

3  13.3 

1  32  25,34 

0.255 

7  51     4J2 

1.60 

25 

1  32  30.67 

0.259 

7  51  37.8 

1.62 

25 

3    9.5 

1  32  31.49 

0.258 

7  51  42.8 

1.G2 

26 

1  32  36.92 

0.262 

7  52  16.9 

1.64 

26 

3    5.7 

1  32  37.73 

0.262 

7  52  21.9 

1.64 

27 

1  32  43.26 

0.266 

7  52  56.4 

1.66 

27 

3    1.9 

1  32  44.06 

0.266 

7  53    1.4 

1.66 

28 

1  32  49.69 

0.269 

7  53  36.4 

1.68 

28 

2  58.0 

1  32  50.48 

0.269 

7  53  41.4 

1,68 

29 

1  32  56.20 

0.273 

7  54  16.9 

1.70 

29 

2  54.2 

1  32  56.99 

0.273 

7  54  21.8 

1.70 

30 

1  33    2.80 

0.277 

7  54  57.8 

1.71 

30 

2  50.4 

1  33    3.59 

0.277 

7  55    2.7 

1.71 

31 

1  33    9.48 

1+0.280 

+  7  55  39.1 

+  1.73 

31 

2  46.6 

1  33  lojae 

+0.280 

+  7  55  43.9 

+  1.72 
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FOE  WASHINaTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

AaceDsloii. 

Difir.for 
Ihour. 

Apparent 
Declination. 

Difllfor 
Ihonr. 

Moan  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Difllfor 
1  b.of 
Long. 

Apparent 
Declination. 

Dlff.for 

1  hoar of 

Long. 

h    m     8 

8 

+  ?  54  li'.d 

+  f.70 

d 

h    m 

h    m      8 

8 

O          t         II 

// 

Mar.  1 

1  32  56.20 

+0.273 

1 

2  54.2 

1  32  56.99 

+0.273 

+  7  54  21.8 

+  1.69 

2 

1  33    2.80 

0.277 

7  54  57.8 

1.71 

2 

2  50.4 

1  33     3.59 

0.277 

7  55    2.7 

1.7J 

3 

1  33    9.48 

0.280 

7  55  39.1 

1.73 

a 

2  46.6 

1  33  10.26 

0.280 

7  55  43.9 

1.72 

4 

1  33  16.24 

0.283 

7  56  20.8 

1.75 

4 

2  42.7 

1  33  17.01 

0.283 

7  56  25.5 

1.74 

5 

1  33  23.08 

0.286 

7  57    3.0 

1.76 

5 

2  38.9 

1  33  23.84 

0.286 

7  57    7.6 

1.76 

6 

1  33  29.99 

0590 

7  57  45.5 

1.78 

6 

2  35.1 

1  33  30.74 

0.289 

7  57  50.1 

1,78 

7 

1  33  36.98 

0.393 

7  58  28.4 

1.80 

7 

2  31.3 

1  33  37.72 

0.292 

7  58  32.9 

1.79 

8 

1  33  44.04 

0.296 

7  59  11.7 

1.81 

8 

2  27.5 

1  33  44.77 

0.295 

7  59  16.1 

1.81 

9 

1  33  51.17 

0.290 

7  59  55.3 

1.82 

9 

2  23.6 

1  33  51:88 

0.298 

7  59  59.6 

1.82 

10 

1  33  58.37 

0.302 

8    0  39.2 

1.84 

10 

2  19.8 

1  33  59.07 

0.301 

8    0  43.5 

1.84 

11 

1  34    5.65 

0.305 

8     1  23.5 

1.85 

11 

2  16.0 

1  34    6.33 

0.304 

8     1  27.7 

1.85 

12 

1  34  12.99 

0.307 

8    2    8.1 

1.86 

12 

2  12.2 

1  34  13.66 

0.307 

8    2  12.2 

1.86 

13 

1  34  20.40 

0.310 

8    2  53.0 

1.88 

13 

2    8.4 

1  34  21.06 

0.310 

8    2  57.0 

1.87 

14 

1  34  27.87 

0.313 

8    3  38.2 

1.89 

14 

2    4.6 

1  34  28.52 

0.312 

8    3  42.1 

1.89 

15 

1  34  35.40 

0.315 

8    4  23.8 

1.90 

15 

2    0.8 

1  34  36.03 

0.314 

8    4  27.6 

1.90 

16 

1  34  42.98 

0.317 

8    5    9.6 

1.91 

16 

1  57.0 

1  34  43.60 

0.317 

8    5  13.3 

1.91 

17 

1  34  50.62 

0.320 

8    5  55.7 

1.93 

17 

1  53.2 

1  34  51.23 

0.319 

8    5  59.3 

1.92 

18 

1  34  58.32 

0.322 

8    6  42.0 

1.94 

18 

1  49.4 

1  34  58.91 

0.321 

8    6  45.5 

1.93 

19 

1  35    6.08 

0.324 

8    7  28.6 

1.95 

VJ 

1  45.6 

1  35    6.65 

0.324 

8    7  32.0 

1.94 

20 

1  35  13.89 

0.327 

8    8  15.4 

1.96 

20 

1  41.8 

1  35  14.45 

0.326 

8    8  18.7 

1.95 

21 

1  35  21.76 

0.329 

8    9    2.5 

1.97 

21 

1  38.0 

1  35  22.30 

0,328 

8    9    5.7 

1.96 

22 

1  35  29.67 

0.331 

8    9  49.8 

1.98 

22 

1  34.2 

1  35  30.19 

0.330 

8    9  52.9 

1.97 

23 

1  35  37.63 

0.333 

8  10  37.3 

1.98 

23 

1  30.4 

1  35  38.13 

0.:i32 

8  10  40.3 

1.98 

24 

1  35  45.63 

0.334 

8  11  24.9 

1.99 

24 

1  26.6 

1  35  46.1 1 

0.334 

8  11  27.8 

1.98 

25 

1  35  53.68 

0.336 

8  12  12.7 

2.00 

25 

1  22.8 

1  35  54;14 

0.336 

8  12  15.5 

1.99 

26 

1  36    1.78 

0.338 

8  13    0.8 

2.01 

26 

1   19.0 

1  36    2.22 

0.338 

8  13    3.4 

2.00 

27 

1  36    9.91 

0.340 

8  13  49.0 

2.01 

27 

1  15.2 

1  36  10.34 

0.339 

8  13  51.5 

2.01 

28 

1  36  18.08 

0.341 

8  14  37.3 

2.02 

28 

1  11.4 

1  36  18.49 

0.340 

8  14  39.7 

2.01 

29 

1  36  2629 

0.343 

8  15  25.8 

2.02 

29 

1     7.6 

1  36  26.67 

0.342 

8  15  28.1 

2.02 

30 

1  36  34.53 

0.344 

8  16  14.4 

2.03 

30 

1     3.8 

1  36  34.89 

0.343 

8  16  16.6 

2.02 

31 

1  36  42.81 

0.346 

8  17    3.2 

2.04 

31 

1     0.0 

1  36  43.15 

m 

0.345 

8  17    5.2 

2.03 

Apr.  1 

1  36  51.12 

0.347 

8  17  52.1 

2.04 

1 

0  56.2 

1  36  51 .44 

0.346 

8  17  54.0 

2.03 

^    2 

1  36  59.45 

0.348 

8  18  41.0 

2.04 

2 

0  52.4 

1  36  59.76 

0.347 

8  18  42.8 

2.03 

3 

1  37    7.81 

0.349 

8  19  30.0 

2.04 

3 

0  48.6 

1  37    8.10 

0.348 

8  19  31.6 

2.04 

4 

1  37  16.20 

0.350 

8  20  19.0 

2.05 

4 

0  44.8 

1  37  16.46 

0.349 

8  20  20.5 

2.04 

5 

1  37  24.61 

0.351 

8  21     8.1 

2.05 

5 

0  41.0 

1  37  24.84 

0.350 

8  21     9.5 

2.04 

6 

1  37  33.03 

0.351 

8  21  57.2 

2.05 

6 

0  37.3 

1  37  33.25 

0.351 

8  21  58.5 

2.04 

7 

1  37  41.48 

0.352 

8  22  46.4 

2.05 

7 

0  33.5 

1  37  41.68 

0.351 

8  22  47.5 

2.04 

8 

1  37  49.95 

0.353 

8  23  35.6 

2.05 

8 

0  29.7 

1  37  50.12 

0.:^')2 

8  23  36.6 

2.05 

9 

1  37  58.43 

0.354 

8  24  24.9 

2.06 

9 

0  25.9 

1  37  58.58 

0.353 

8  24  25.8 

2.05 

10 

1  38    6.92 

0.354 

8  25  14.3 

2.06 

10 

0  22.1 

1  38    7.05 

0.353 

8  25  15.0 

2.05 

11 

1  38  15.43 

0.355 

8  26    3.6 

2.05 

11 

0  18.3 

1  38  15.54 

0.354 

8  26    4.2 

2.05 

12 

1  38  23.95 

0.355 

8  26  52.8 

2.05 

12 

0  14.5 

1  38  24.04 

0.354 

8  26  53.3 

2.04 

13 

1  38  32.48 

0.355 

8  27  41.9 

2.04 

13 

0  10.7 

1  38  32.54 

0.354 

8  27  42.3 

2.04 

14 

1  38  41.01 

0.356 

8  28  30.9 

2.04 

14 

0    6.9 

1  38  41.05 

0.-355 

8  23  31.2 

2.04 

15 

1  38  49.55 

0.356 

8  29  19.9 

2.04 

15 

0    3.1 

1  38  49.57 

0.355 

8  29  20.1 

2.04 

15  23  59.3 

1  38  58.09 

0.355 

8  30    9.0 

2.04 

16 

1  38  58.09 

0.356 

8  30    9.0 

2.04 

16  23  55.5 

1  39    6.61 

0.355 

8  30  57.8 

2.03 

17 

1  39    6.63 

0.356 

8  30  58.0 

2.04 

17  23  51.8 

1  39  15.13 

0.355 

8  31  46.6 

2.03 

18 

1  39  15.17 

0.356 

8  31  46.9 

2.04 

18  23  48.0 

1  39  23.64 

0.354 

8  32  35.3 

2.03 

19 

1  39  23.71 

0.356 

8  32  35.7 

2.03 

19  23  44.2 

1  39  32.15 

0.354 

8  33  23.8 

2.02 

20 

1  39  32.25 

0.356 

8  33  24.3 

2.03 

20  23  40.4 

1  39  40.66 

0.354 

8  34  12.1 

2.01 

21 

1  39  40.78 

0.355 

8  34  12.8 

2.02 

21 

23  36.6 

1  39  49.16 

0.354 

8  35    0.4 

2.01 

22 

I  39  49.30 

0.355 

8  35    1.2 

2.01 

22  23  32.8 

1  39  57.65 

0.353 

8  35  48.6 

2.01 

23 

1  39  57.81 

0.354 

8  35  49.5 

2.01 

23  23  29.0 

1  40    6.13 

0.353 

8  36  36.7 

2.00 

24 

1  40    6.31 

0.354 

8  36  37.7 

2.00 

24  23  25.2 

1  40  14.59 

0.352 

8  37  24.6 

1.99 

25 

1  40  14.79 

0.353 

8  37  25.8 

2.00 

25  23  21.4 

1  40  23.03 

0.351 

8  38  12.4 

1.99 

26 

1  40  23.26 

0.352 

8  38  13.7 

1.99 

26  23  17.6 

1  40  31.45 

0.350 

8  30    0.0 

1.98 

27 

1  40  31.71 

0.352 

8  39    1.4 

1.98 

27  23  13.9 

1  40  29.86 

0.349 

8  39  47.4 

1.97 

28 

1  40  40.14 

0.351 

8  39  48.9 

1.97 

.28  23  10.1 

1  40  48.25 

0.349 

8  40  34.6 

1.96 

29 

1  40  48.55 

0.;)50 

8  40  36.2 

1.97 

29  23    6.3 

1  40  56.62 

0.348 

8  41  21.6 

1. 95 

30 

1  40  56.93 

+0.349 

+  8  41  23.3 

+  1.96<30  23    2.5 

1  41     4.96 

+0.347 

+  8  42    8.3 

+  1.94 
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Date. 
1873. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appareut 

RiKht 
Ascension. 

Diflf  for 
1  hour. 

Apnarent 
Decimation. 

Diff.for 
1  hour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

•  Apparent 
Declination. 

Difllfor 

1 honrof 

Long. 

li    in      s 

8 

O         t         II 

// 

d     h    m 

h    m      s 

a 

0      1     II 

II 

Mny  1 

1  41     5.29 

+0.348 

+  8  42  10.2 

+  1.95 

1  22  58.7 

1  41  13.26 

+o.:w6 

+  8  42  54  8 

+  1.93 

2 

1  41  13.62 

0.346 

8  42  56.8 

1.94 

2  22  54.9 

1  41  21.54 

0.345 

8  43  41.1 

1.92 

3 

1  41  21.92 

0.345 

8  43  43.1 

1.93 

3  22  51.1 

1  41  29.80 

0.343 

8  44  27.1 

1.91 

4 

1  41  30.20 

0.344 

8  44  29.2 

1.92 

4  22  47.3 

1  41  38.02 

0.342 

8  45  12.9 

1.90 

5 

1  41  38.44 

0.343 

8  45  15.2 

1.91 

5  22  43.5 

1  41  46.21 

0.340 

8  45  58.5 

1.89 

6 

1  41  46.65 

0.341 

8  46    0.9 

1.90 

6  22  39.7 

1  41  54.36 

0.339 

8  46  43.7 

1.88 

7 

1  41  54.82 

0.340 

8  46  46.2 

1.88 

7  22  35.9 

1  42    2.48 

0.338 

8  47  28.6 

1.86 

8 

1  42    2.95 

0.338 

8  47  31.2 

1.87 

8  22  32.1 

I  42  10.56 

0.336 

8  48  13.2 

1.85, 

9 

1  42  11.05 

0.336 

8  48  15.9 

1.86 

9  22  28.3 

1*42  18.59 

0.334 

8  48  57.6 

1.84; 

10 

1  42  19.10 

0.335 

8  49    0.4 

1.85 

10  22  24.5 

1  42  26.58 

0.332 

8  49  41.7 

1.83 

11 

1  42  27.11 

0.333 

8  49  44.6 

1.83 

11  22  20.7 

1  42  34.53 

0.330 

8  50  25.4 

1.82 

12 

1  42  35.08 

0.331 

8  50  28.4 

1.82 

12  22  16.9 

1  42  42.43 

0.328 

8  51     8.8 

1.80 

13 

1  42  43.00 

0.329 

8  51   11.9 

1.81 

13  22  13.1 

1  42  50.29 

0.326 

8  51  51.8 

1.78 

14 

1  42  50.87 

0.327 

8  51  55.0 

1.79 

14  22    9.3 

1  42  58.09 

0.324 

8  52  34.5 

1.77 

15 

1  42  58.69 

0.325 

8  52  37.8 

1.78 

15  22    5.5 

1  43    5.84 

0.322 

8  53  16.9 

1.76 

16 

1  43    6.46 

0.323 

8  53  20.2 

1.76 

16  22    1.7 

1  43  13.55 

0.320 

8  53  58.9 

1.74 

17 

1  43  14.18 

0.321 

8  54    2.3 

1.75 

17  21  57.9 

1  43  21.20 

0.318 

8  54  40.5 

1.72 

18 

1  43  21.85 

0.318 

8  54  44.0 

1.73 

18  21  54.1 

1  43  28.80 

0.315 

8  55  21.7 

1.71 

19 

1  43  2!).46 

0.316 

8  55  25.4 

1.71 

19  21  50.3 

1  43  36.34 

0.313 

8  56    2.6 

1.70 

20 

1  43  37.02 

0.314 

8  56    6.3 

1.70 

20  21  46.5 

1  43  43.82 

0.311 

8  56  43.1 

1.68 

21 

1  43  44.52 

0.311 

8  56  46.8 

1.68 

21  21  42.7 

1  43  51.25 

0.308 

8  57  23.2 

1.66 

22 

1  43  51.96 

0.309 

8  57  27.0 

1.66 

22  21  38.9 

1  43  58.62 

0.306 

8  58    2.9 

1.64 

23 

1  43  59.34 

0.306 

8  58    6.7 

1.65 

23  21  35.1 

1  44     5.92 

0.303 

8  58  42.1 

1.63 

24 

1  44     6.65 

0.303 

8  58  46.0 

1 .63 

24  21  31.3 

1  44  13.15 

0.300 

8  59  20.9 

1.61 

25 

1  44  13.89 

0.300 

8  59  24.9 

1.61 

25  21  27.5 

1  44  20.31 

0.297 

8  59  59.3 

1.59 

26 

1  44  21.06 

0.297 

9    0    3.3 

1.59 

26  21  23.6 

1  44  27.40 

0.224 

9    0  37.2 

1.57 

27 

1  44  28.17 

0.295 

9    0  41.2 

1 .57 

27  21  19.8 

1  44  34.43 

0.291 

9    1  14.6 

I.5.J 

28 

1  44  35.21 

0.292 

9    1  18.7 

1.55 

28  21  16.0 

1  44  41.39 

0.288 

9     1  51.5 

1.53 

29 

1  44  42.18 

0.289 

9     1  55.7 

1.53 

29  21  12.2 

1  44  48.27 

»  0.285 

9    2  28.0 

1.51 

30 

1  44  49.07 

0.286 

9    2  32.3 

151 

30  21     8.4 

1  44  55.08 

0.282 

9    3    4.1 

1.49 

31 

1  44  55.89 

0.283 

9    3    8.4 

1.49 

31  21     4.5 

1  45     1.81 

0.279 

9    3  39.7 

1.47 

June  1 

1  45    2.63 

0.279 

9    3  44.0 

1.47 

I  21     0.7 

1  45    8.46 

0.275 

9    4  14.7 

1.45 

2 

1  45    9.28 

0.276 

9    4  19.0 

1 .45 

2  20  56.9 

1  45  15.03 

0.272 

9     4  49.2 

1.43 

3 

1  45  15.86 

0.273 

9    4  53.5 

1.43 

3  20  53.1 

1  45  21.52 

0.2b!) 

9    5  23.2 

1.41 

4 

1  45  22.36 

0.269 

9    5  27.6 

1.41 

4  20  49.2 

1  45  27.93 

0.265 

9    5  56.8 

1.39 

5 

1  45  28.78 

0.266 

9    6    1.2 

1.39 

5  20  45.4 

1  45  34.26 

0.262 

9    6  29.8 

1.36 

6 

1  45  35.12 

0.262 

9    6  34.2 

1.36 

6  20  41.6 

1  45  40.51 

0.259 

9    7    2.3 

1.34 

7 

1  45  41.37 

0.259 

9    7    6.7 

1.34 

7  20  37.8 

1  45  46.67 

0.255 

9    7  345 

1.32 

8 

1  45  47.53 

0.255 

9    7  38.7 

1.32 

8  20  33.9 

1  45  52.74 

0.251 

9    8    5.6 

1.30 

9 

1  45  53.61 

0.252 

9    8  10.1 

1.30 

9  20  30.1 

1  45  58.73 

0.248 

9    8  36.4 

1-27 

10 

1  45  59.61 

0.248 

9    8  40.9 

1.27 

10  20  26.3 

1  46    4.64 

0.244 

9    9    6.7 

1.25 

11 

1  46    5.51 

0.244 

9    9  11.2 

1.25 

11  20  22.4 

1  46  10.45 

0.240 

9    9  36.5 

1.23 

12 

1  46  11.32 

0.240 

9    9  41.0 

1.23 

12  20  18.6 

1  46  16.16 

0.236 

9  10    5.8 

1.20 

13 

1  46  17.03 

0.236 

9  10  10.2 

1.20 

13  20  14.8 

1  46  21.78 

0.232 

9  10  34.4 

1.18 

14 

1  46  22.65 

0.232 

9  10  38.8 

1.18 

14  20  10.9 

1  46  27.31 

0.22,^^ 

9  11     2.4 

1.16 

15 

1  46  28.18 

0J228 

9  11     6.8 

1.16 

15  20    7.1 

1  46  32.75 

0.224 

9  11  29.9 

1.13 

16 

1  46  33.62 

0.224 

9  11  34.3 

1.13 

16  20    3.3 

I  46  38.08 

0.220 

9  11  56.8 

1.11 

17 

1  46  38.95 

0.220 

9  12    1.2 

1.11 

17  19  59.4 

1  46  43.31 

0.216 

9  12  23.1 

1.09 

18 

1  46  44.18 

0.216 

9  12  27.5 

1.08 

18  19  55.5 

1  46  48.45 

0.212 

9  12  48.8 

1.06 

19 

1  46  49.32 

0.212 

9  12  53.1 

1.05 

19  19  51.7 

1  46  53.50 

0.298 

9  13  13.8 

1.03 

20 

1  46  54.36 

0.208 

9  13  18.1 

1.03 

20  19  47.8 

1  46  58.44 

0.203 

9  13  38.3 

1.01 

21 

1  46  59.29 

0iJ03 

9  13  42.6 

1.01 

21  19  44.0 

1  47    3.27 

0.199 

9  14    2.3 

0.98 

22 

1  47    4.12 

0.199 

9  14    6.5 

0.98 

22  19  40.1 

1  47    8.00 

0.195 

9  14  25.6 

0.95 

23 

1  47    8.85 

0.195 

9  14  29.7 

0.95 

23  19  36.3 

1  47  12.63 

0.191 

9  14  48.2 

0.93 

24 

1  47  15.47 

0.190 

9  14  52.2 

0.92 

24  19  32.4 

1  47  17.16 

0.186 

9  15  10.1 

0.90 

25 

1  47  17.99 

0.186 

9  15  14.1 

0.90 

25  19  28.6 

1  47  21.58 

0.182 

9  15  31.4 

Oi» 

26 

1  47  22.40 

•0.181 

9  15  35.4 

0.87 

26  19  24.7 

1  47  25.89 

0.177 

9  15  52.1 

0.85 

27 

1  47  26.70 

0.177 

9  15  56.0 

0.85 

27  19  20.8 

1  47  30.09 

0.173 

9  16  12.2 

0.82 

28 

1  47  30.89 

0.172 

9  16  16.0 

0.82 

28  19  17.0 

1  47  34.18 

0.168 

9  16  31.6 

0.79 

29 

1  47  34.97 

0.168 

9  16  35.3 

0.79 

29  19  13.1 

1  47  38.16 

0.163 

9  16  50.-3 

0.77 

30 

1  47  38.94 

0.163 

9  16  54.0 

0.77 

30  19    9.2 

1  47  42.03 

0.159 

9  17    8.4 

0.74 

31 

1  47  42.79 

+0.158 

+  9  17  12.0 

+  0.74131  19    5.4 

1  47  45.78 

+0.154 

+  9  17  25.9 

+  0.72 
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Bate. 
187S. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIBIAN  TRANSIT. 

Apparent 

JTight 
AsceusioD. 

Biff,  for 
1  hoar. 

ApiHirent 
Decimation. 

Biff,  for 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
Ascension. 

Biff,  for 
1  h.  of 
Long. 

Apparent 
Decimation. 

Biff,  for 

Ihour of 

Long. 

h    m     8 

8 

O          /         // 

// 

il     h    m 

h    m      8 

H 

O          t         tl 

II 

Julyl 

1  47  42.79 

+0.158 

+  9  17  12.0 

+  0.74 

1  19     5.4 

1  47  45.78+9.154 

+  9  17  25.9 

+  0.72 

2 

1  47  46.53 

0.153 

9  17  29.4 

0.71 

2  19     1.5 

1  47  49  41 

0.149 

9  17  42.7 

0.69 

3 

1  47  50.15 

0.148 

9  17  46.1 

0.68 

3  18  57.6 

1  47  52.92 

0.144 

9  17  58.8 

0.66 

4 

1  47  53.65 

0.143 

9  18    2.1 

0.65 

4  18  53.7 

1  47  56.32 

0.139 

9  18  14.2 

0.63 

5 

1  47  57.03 

0.139 

9  18  17.4 

0.62 

5  18  49.9 

1  47  59.61 

0.135 

9  18  29.0 

0.60 

6 

1  48    0.31 

0.134 

9  18  32.1 

0.60 

6  18  46.0 

1  48    2.79 

0.130 

9  18  43.1 

0.57 

7 

1  48    3.48 

0.130 

9  18  46.1 

0.57 

7  18  42.1 

1  48    5.86 

0.125 

9  18  56.6 

0.55 

8 

1  48    6.53 

0.125 

9  18  59.5 

0.54 

8  18  38.2 

1  48    8.81 

0.120 

9  19    9.4 

0.52 

9 

1  48    9.46 

0.120 

9  19  12.2 

0.52 

9  18  34.3 

1  48  11.65 

0.116 

9  19  21.5 

0.49 

10 

1  48  12.28 

0.115 

9  19  24.2 

0.49 

10  18  30.5 

1  48  14.37 

0.111 

9  19  32.9 

0.46 

11 

1  48  14.98 

O.llO 

9  19  35.5 

0.46 

1 1  18  26.6 

1  48  16.97 

0.106 

9  19  43.7 

0.44 

12 

1  48  17.56 

0.105 

9  19  46.2 

0.43 

12  18  22.7 

1  48  19.45 

0.101 

9  19  53.8 

0.41 

13 

1  48  20.01 

0.100 

9  19  56.1 

0.40 

13  18  18.8 

1  48  21.80 

0.095 

9  20    3.2 

0.38 

14 

1  48  22.34 

0.095 

9  20    5.3 

0.37 

14  16  14.9 

1  48  24.03 

0.090 

9  20  11.9 

0.35 

15 

1  48  24.55 

0.090 

9  20  13.8 

0.34 

15  18  11.0 

1  48  26.14 

0.085 

9  20  19.9 

0.32 

16 

1  48  26.64 

0.085 

9  20  21.7 

0.31 

16  18    7.1 

1  48  28.13 

0.080 

9  20  27.2 

0.29 

17 

1  48  28.61 

0.080 

9  20  28.9 

0.28 

17  18    3.2 

1  48  30.01 

0.075 

9  20  33.8 

0.26 

18 

1  48  30.46 

0.075 

9  20  35.3 

0.25 

18  17  59.3 

1  48  31.77 

0.070 

9  20  39.7 

0.23 

19 

1  48  32.19 

0.069 

9  20  41.1 

0.23 

19  17  55.4 

1  48  33.40 

0.065 

9  20  44.9 

0.20 

20 

1  48  33.79 

0.064 

9  20  46.2 

0.20 

20  17  51.5 

1  48  34.91 

0.060 

9  20  49.4 

0.17 

21 

1  48  35.27 

0.059 

9  20  50.5 

0.17 

21   17  47.6 

1  46  36.29 

0.055 

9  20  53.2 

0.15 

22 

1  48  36.63 

0.054 

9  20  54.2 

0.14 

22  17  43.7 

1  48  37.55 

0.050 

9  20  56.4 

0.12 

23 

1  48  37.86 

0.049 

9  20  57.1 

0.11 

23  17  39.7 

1  48  38.68 

0.045 

9  20  58.9 

0.09 

24 

1  48  38.96 

0.043 

9  20  59.4 

0.08 

24  17  35.8 

I  48  39.69 

0.040 

9  21    0.6 

0.06 

25 

1  48  39.94 

0.038 

9  21    0.9 

0.05 

25  17  31.9 

1  48  40.58 

0.034 

9  21     1.6 

+  0.03 

26 

1  48  40.80 

0.033 

9  21     1.8 

+  0.02 

26  17  28.0 

1  48  41.34 

0.029 

9  21     1.9 

0.00 

27 

.1  48  41.53 

0.028 

9  21     1.9 

-  0.01 

27  17  24.1 

1  48  41.97 

0.024 

9  21     1.5 

-  0.03 

28 

1  48  42.13 

0.022 

9  21     1 .4 

0.04 

28  17  20.1 

1  48  42.48 

0.019 

9  21     0.5 

0.06 

29 

1  48  42.60 

0.017 

9  21     0.1 

0.07 

29  17  16.2 

1  48  42.86 

0.013 

9  20  58.8 

0.09 

30 

1  48  42.95 

0.012 

9  20  58.2 

0.10 

30  17  12.3 

1  48  43.12 

0.008 

9  20  56.4 

0.12 

1         31 

1  48  43.17 

0.007 

9  20  55.6 

0.13 

31  17    8.4 

1  48  43.25 

+0.003 

9  20  53.2 

0.15 

1  Aug.  1 

1  48  43.27 

•fO.OOl 

9  20  52.2 

0.15 

1  17    4.4 

1  48  43.26 

-0.002 

9  20  49.3 

0.18 

2 

1  48  43.24 

-0.004 

9  20  48.1 

0.18 

2  17    0.5 

1  48  43.15 

0.007 

9  20  44.8 

0.20 

3 

1  48  43.09 

0.009 

9  20  43.4 

0.21 

3  16  56.6 

1  48  42.91 

0.012 

9  20  39.6 

0.23 

4 

1  48  42.82 

0.014 

9  20  38.0 

0.24 

4  16  52.6 

1  48  42.55 

0.017 

9  20  33.8 

0.26 

5 

1  48  42.42 

0.019 

9  20  31.9 

0.27 

5  16  48.7 

1  48  42.07 

0.023 

9  20  27.3 

0.29 

6 

1  48  41.90 

0.024 

9  20  25.2 

0.29 

6  16  44.7 

1  48  41 .46 

0.028 

9  20  20.1 

0.32 

7 

1  48  41.26 

0.029 

9  20  17.8 

0.32 

7  16  40.8 

1  48  40.73 

0.033 

9  20  12.2 

0.34 

8 

1  48  40.50 

0.034 

9  20    9.7 

0.35 

8  16  36.8 

1  48  39.88 

0.038 

9  20    3.7 

0.37 

9 

1  48  39.61 

0.039 

9  20    0.9 

0.38 

9  16  32.9 

1  48  38.92 

0.043 

9  19  54.5 

0.40 

10 

1  48  38.60 

0.044 

9  19  51.4 

0.41 

10  16  28.9 

1  48  37.84 

0.048 

9  19  44.6 

0.43 

11 

1  48  37.48 

0.049 

9  19  41.3 

0.44 

11  16  25.0 

1  48  36.64 

0.053 

9  19  34.0 

0.45 

12 

1  48  36.24 

0.054 

9  19  30.5 

0.46 

12  16  21.0 

1  48  35.32 

0.058 

9  19  22.8 

0.48 

13 

1  48  34.87 

0.060 

9  19  19.1 

0.49 

13  16  17.1 

1  48  33.88 

0.063 

9  19  11.0 

0.51 

14 

1  48  33.38 

0.065 

9  19    7.0 

0.52 

14  16  13.1 

1  48  32.31 

0.068 

9  18  58.5 

0.54 

15 

1  48  31.77 

0.070 

9  18  54.2 

0.55 

15  16    9.2 

I  48  30.62 

0.073 

9  18  45.3 

0.57 

16 

1  48  30.04 

0.075 

9  18  40.8 

0.57 

16  16    5.2 

1  48  28.82 

0,078 

9  18  31.4 

0.59 

17 

1  4H  28.19 

0.079 

9  18  26.7 

0.60 

17  16    1.2 

1  48  26.90 

0.083 

9  18  16.9 

0.62 

18 

1  48  26.23 

0.084 

9  18  12.0 

0.62 

18  15  57.3 

1  48  24.86 

0.088 

9  18     1.8 

0.64 

19 

1  48  24.15 

0.089 

9  17  56.7 

0.65 

19  15  53.3 

1  48  22.70 

0  092 

9  17  46.2 

0.66 

20 

1  48  21.95 

0.094 

9  17  40.8 

0.67 

20  15  49.3 

1  48  20.43 

0.097 

9  17  30.0 

0.69 

21 

1  48  19.63 

0.099 

9  17  24.3 

0.70 

21  15  45.3 

1  48  18,04 

0.102 

9  17  13.1 

0.72 

22 

1  48  17.19 

0.104 

9  17    7.1 

0.73 

22  15  41.4 

1  48  15.54 

0.107 

9  16  55,5 

0.74 

23 

1  48  14.64 

0.109 

9  16  49.3 

0.75 

23  15  37.4 

1  48  12.93 

0.111 

9  16  37.3 

0.77 

24 

1  48  11.98 

0.113 

9  16  30.9 

0.78 

24  15  33.4 

1  48  10.20 

0.116 

9  16  18.6 

0.80 

25 

1  48    9.21 

0.118 

9  16  11.9 

0.80 

25  15  29.4 

1  48    7.36 

0.121 

9  15  59.3 

0.82 

26 

1  48    6.32 

0.123 

9  15  52.4 

0.82 

26  15  25.5 

1  48    4.41 

0.125 

9  15  39.5 

0.84 

27 

1  48    3.32 

0.127 

9  15  32.3 

0.85 

27  15  21.5 

1  48     1.35 

0.130 

9  15  19.1 

0.86 

28 

1  48    0.22 

0.132 

9  15  11.5 

0.88 

28  15  17.5 

1  47  58.19 

0.134 

9  14  58.1 

0.89 

29 

1  47  57.01 

0.136 

9  14  50.2 

0.90 

29  15  13.5 

1  47  54.92 

0.138 

9  14  36.5 

0.91 

30 

1  47  53.70 

0.140 

9  14  28.4 

0.02 

30  15    9.5 

1  47  51.55 

0.143 

9  14  14.3 

0.93 

31 

1  47  50.28 

-0.145 

+  9  14    6.0 

-  0.1^5131  15    5.5 

1  47  48.08 

-0.147 

1+  9  13  51.6 

-  0.96 

40 
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Dato. 
1S78. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Apparent 

Kight 
AscoDsion. 

DIff.  for 
1  hour. 

ApparoDt 
DoclinatioD. 

Diff.for 
Ihonr. 

Mean  Time 
of  Transit 

Apparent 

Right 
Ascension. 

Diff.  for 
1  h.  of 
Long. 

1 

Apparent 
Dcciuiation. 

Diff.  for 

1 hoarof 

LoDg. 

h    ra      8 

8 

oil/ 

+  9  13  43.0 

II 

d     h    m 

h    m      8 

B 

O         /        // 

//    ^ 

Sept.  1 

1  47  46.75 

-0.149 

-  0.97 

1.15     1.5 

1  47  44.50  -0.151 

+  9  13  28.4 

-  0.98 

2 

1  47  43.13 

0.153 

9  13  19.5 

0.99 

2  14  57.5 

1  47  40.82 

0.155 

9  13    4.6 

1.00 

3 

1  47  39.41 

0.157 

9  12  55.5 

1.01 

3  14  53.6 

1  47  37.04 

0.159 

9  12  40.3 

1.02 

4 

1  47  35.58 

0.161 

9  12  31.0 

.1.03 

4  14  49.6 

1  47  33.17 

0.163 

9  12  15.5 

1.04 

5 

1  47  31.66 

0.165 

9  12    5.9 

1.05 

5  14  45.6 

1  47  29.20 

0.167 

9  11  50.2 

1.06 

6 

1  47  27.65 

0.169 

9  11  40.4 

1.07 

6  14  41.6 

1  47  25.14 

0.171 

9  11  24.5 

1.08 

7 

1  47  23.54 

0.173 

9  11  14.4 

1.09 

7  14  37.6 

1  47  20.99 

0.175 

9  10  58.3 

1.10 

8 

1  47  19.34 

0.177 

9  10  47.9 

1.11 

8  14  33.5 

1  47  16.74 

0.179 

9  10  31.5 

1.12 

9 

1  47  15.04 

0.181 

9  10  20.!l 

1.13 

9  14  29.5 

1  47  12.40 

0.183 

9  10    4.3 

1.14 

10 

1  47  10.65 

0.185 

9    9  53.4 

1.15 

10  14  25.5 

1  47    7.96 

0.187 

9    9  36.7 

1.16 

11 

1  47    6.17 

0.188 

9    9  25.5 

1.17 

11  14  21.5 

1  47    3.44 

0.190 

9    9    8.6 

1.18 

12 

1  47    1.61 

0.192 

9    8  57^ 

1.19 

12  14  17.5 

1  46  58.84 

0.193 

9    9  40.1 

1.20 

13 

1  46  56.96 

0.196 

9    8  28.4 

1.21 

13  14  13.5 

1  46  f4.16 

0.197 

9    8  11.1 

li22 

14 

1  46  52.22 

0.199 

9    7  59.1 

1.23 

14  14    9.5 

1  46  49.39 

0.200 

9    7  41.6 

154 

15 

1  46  47.40 

0.203 

9    7  29.4 

1.24 

15  14    5.5 

1  46  44.53 

0.204 

9    7  11.8 

liJ5 

16 

1  46  42.50 

0^206 

9    6  59.4 

1.26 

16  14     1.5 

1  46  39.60 

0.207 

9    6  41.6 

1J27 

17 

1  4$  37.52 

0.209 

9    6  29.0 

1.28 

17  13  57.4 

1  46  34.59 

0.211 

9    6  11.0 

158 

18 

1  46  32.47 

0.212 

9    5  58.2 

1.29 

18  13  53.4 

1  46  29.50 

0.214 

9    5  40.1 

1.30 

19 

1  46  27.34 

0.215 

9    5  27.0 

1.31 

19  13  49.4 

1  46  24.34 

0.216 

9    5    8.8 

1.31 

20 

1  46  22.13 

0.218 

9    4  55.4 

1.32 

20  13  45.4 

1  46  19.11 

0.219 

9    4  37.1 

1.33 

21 

1  46  16.85 

0.221 

9    4  23.5 

1.34 

21  13  41.4 

1  46  13.81 

0.222 

9    4    5.1 

1.34 

22 

1  46  11.51 

0.224 

9    3  51.3 

1.35 

22  13  37.4 

1  46    8.44 

0.225 

9    3  32.8 

1.35 

23 

1  46    6.10 

0.227 

9    3  18.7 

1.36 

23  13  33.3 

1  46    3.01 

0.228 

9    3    0.1 

1.37 

24 

1  46    0.63 

0.229 

9    2  45.8 

1.37 

24  13  29.3 

1  45  57.52 

0i>30 

9    2  27.2 

1.38 

25 

1  45  55.09 

0.232 

9    2  12.7 

1.39 

25  13  25.3 

1  45  51.97 

0.233 

9     1  54.0 

1.39 

26 

1  45  49.49 

0.235 

9    1  39.2 

1.40 

26  13  21.3 

1  45  46.35 

0i»6 

9    1  20.4 

1.40 

27 

1  45  43.83 

0.237 

9    1    5.4 

1.41 

27  13  17.2 

1  45  40.67 

0.238 

9    0  46.6 

1.41 

28 

1  45  38.11 

0.239 

9    0  31.3 

1.42 

28  13  13.2 

1  45  34.94 

0.240 

9    0  12.5 

1.42 

29 

1  45  32.34 

0.241 

8  59  57.1 

1.43 

29  13    9.2 

1  45  29.15 

0.242 

8  59  385 

1.43 

30 

1  45  26.52 

0.243 

8  59  22.7 

1.44 

30  13    5.1 

1  45  23.32 

0.244 

8  59    3.8 

1.44 

Oct.  1 

1  45  20.65 

0.245 

8  58  48.0 

1.45 

1  13    1.1 

1  45  17.44 

0.246 

8  58  29.1 

1.45 

2 

1  45  14.73 

0.247 

8  58  13.1 

1.46 

2  12  57.1 

1  45  11.52 

0.248 

8  57  54J2 

1.46 

3 

1  45    8.78 

0.249 

8  57  38.0 

1.47 

3  12  53.0 

1  45    5.56 

0J^49 

8  57  19.1 

1.47 

4 

1  45    2.7!) 

0.251 

8  57    2.7 

1.47 

4  12  49.0 

1  44  59.56 

0.251 

8  56  43.8 

1.47 

5 

1  44  56.75 

0.253 

8  56  27.3 

1.48 

5  12  45.0 

1  44  53.52 

0.253 

8  56    8.4 

1.48 

6 

1  44  50.67 

0.254 

8  55  51.7 

1.49 

6  12  40.9 

1  44  47.44 

0.254 

8  55  32.8 

1.49 

7 

1  44  44.55 

0.256 

8  55  16.0 

1.49 

7  12  36.9 

1  44  41.32 

0.256 

6  54  57.1 

1.49 

8 

1  44  38.40 

0.257 

8  54  40.1 

1.50 

8  12  32.9 

1  44  35.17 

0.257 

8  54  21.3 

1.50 

9 

1  44  32.22 

0.258 

8  54    4.1 

1.50 

9  12  28.8 

1  44  29.00 

0.258 

8  53  45.4 

1.50 

10 

1  44  26.02 

0.259 

8  53  28.1 

1.50 

10  12  24.8 

1  44  22.80 

0^259 

8  53    9.4 

iJil 

11 

1  44  19.79 

0.260 

8  52  51.9 

1.51 

11  12  20.8 

1  44  16.57 

0.260 

8  52  33J2 

1.51 

12 

1  44  13.53 

0.261 

8  52  15.6 

1.51 

12  12  16.7 

1  44  10.31 

0.261 

8  51  570 

1.51 

13 

1  44    7.24 

0.262 

8  51  39.3 

1.51 

13  12  12.7 

1  44     4.03 

0.262 

8  51  20.8 

1.51 

14 

1  44    0.94 

0.262 

8  51     3.0 

1.51 

14  12    8.7 

1  43  57.75 

0.262 

8  50  44.6 

1.51 

15 

1  43  54.64 

0.263 

8  50  26.6 

1.52 

15  12    4.6 

1  43  51.46 

0.262 

8  50    8.3 

1.51 

16 

1  43  48.33 

0.263 

8  49  50.2 

1.52 

16  12    0.6 

1  43  45.16 

0.263 

8  49  32.0 

1.51 

17 

1  43  42.00 

0.264 

8  49  13.8 

1.52 

17  11  56.6 

1  43  .38.84 

0.263 

8  48  55.7 

1.51 

18 

1  43  35.65 

0.265 

8  48  37.4 

1.52 

18  11  52.5 

1  43  32.51 

0.264 

8  48  19.4 

1.51 

19 

1  43  29.30 

0.265 

8  48    1.0 

1.52 

19  11  48.5 

1  43  26.18 

0.264 

8  47  43.1 

151! 

20 

1  43  22.95 

0.265 

8  47  24.6 

1.52 

20  11  44.5 

1  43  19.84 

Oi264 

8  47    6.8 

1.51 

• 

21 

1  43  16.59 

0.265 

8  46  48.3 

1.51 

21  11  40.4 

1  43  13.50 

0.264 

8  46  30.7 

1.50 

1 

22 

1  43  10.24 

0.265 

8  46  12.2 

1.51 

22  11  36.4 

1  43    7.16 

0.264 

8  45  54.7 

1.50 

23 

1  43    3.88 

0..*J65 

8  45  36.1 

1.50 

23  11  32.3 

1  43    0.83 

0.264 

8  45  18.8 

1.50; 

24 

1  42  57.53 

0.264 

8  45    0.1 

1.50 

24  11  28.3 

1  42  54.50 

0.263 

8  44  42.9 

1.49, 

25 

1  42  51.19 

0.264 

8  44  24.2 

1.49 

25  11  24.3 

1  42  48.19 

0.263 

8  44    7.2 

1.48 

1 

26 

1  42  44.87 

0.263 

8  43  48.5 

1.49 

26  11  20.2 

1  42  41.89 

0.262 

8  43  31.7 

1.48 

27 

1  42  38.56 

0.263 

8  43  12.9 

1.48 

27  11  16.2 

1  42  35.61 

0.261 

8  42  56.3 

1.47 

28 

1  42  32.26 

0.262 

8  42  37.5 

1.47 

28  11  12.2 

1  42  2<).34 

0.261 

8  42  21.1 

1.46 

29 

1  42  25.99 

0.261 

8  42    2.3 

1.46 

29  11  -8.1 

1  42  23.10 

0.260 

8  41  46.0 

1.46 

30 

1  42  19.75 

0.260 

8  41  27.2 

1.46 

30  11    4.1 

1  42  16.8S 

0.259 

8  41  11.1 

1.45 

31 

1  42  13.53 

0.259 

8  40  52.3 

1.45 

31  11     0.1 

1  42  10.69 

0.2.58 

8  40  36.4 

i.44 

32 

1  42    7.33 

-0.258 

+  8  40  17.7 

-  1.44 

32  10  56.0 

1  42    4.52 

-0.256 

+  8  40    2.0 

-  1.43 
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Date. 
1S7S. 

FOR  WASHINGTON  MEAN  NOON. 

FOR  MERIDIAN  TRANSIT. 

Appareut 

Right 
Ascension. 

Dlff  for 
Ihour. 

Apparent 
Declination. 

Difflfor 
Ihour. 

Mean  Time 
of  Transit. 

Apparent 

Right 
A8cen8iou. 

Di£for 
1  h.  of 
Long. 

Apparent 
Deoimation. 

Diff.  for 

Ihour  of 

Long. 

h    m     8 

8 

O         1         /I 

// 

d 

h    m 

h    m      8 

8 

n          t         Md 

Not.  1 

1  42    7.33 

-0.258 

+  8  40  17.7 

-  1.44 

1 

10  56.0 

1  42     4.52 

-0.256 

+  8  40    2.0 

-  1.43 

2 

1  42    1.16 

0J256 

8  39  43.3 

1.43 

2 

10  52.0 

1  41  58.39 

0.2.55 

8  39  27.9 

1.42 

3 

1  41  55.03 

0.255 

8  39    9.2 

1.42 

3 

10  47.9 

1  41  52.29 

0.253 

8  38  54.0 

1.41 

4 

1  41  48-94 

0.253 

8  38  35.3 

1.41 

4 

10  43.9 

1  41  46.23 

0.252 

8  38  20.3 

1.40 

5 

1  41  42.88 

0.252 

8  38    1.7 

1.40 

5 

10  39.9 

1  41  40.20 

0.250 

8  37  46.9 

1.39 

6 

1  41  36.85 

0.250 

8  37  28.3 

1.39 

6  10  a5.8 

1  41  34.21 

0.248 

8  37  13.7 

1.38 

7 

1  41  30.86 

0.248 

8  36  55.2 

1.37 

7 

10  31.8 

1  41  28.27 

0.247 

8  36  40.9 

1.36 

8 

1  41  24.93 

0.246 

8  36  22.5 

1.36 

8 

10  27.8 

1  41  22.37 

0.245 

8  36    8.4 

1.35 

9 

1  41  19.05 

0.244 

8  35  50.1 

1.34 

9  10  23.8 

1  41  16.52 

0.243 

8  35  36.3 

1.33 

10 

1  41  13.21 

0.242 

8  35  18.1 

1.33 

10 

10  19.7 

1  41  10.72 

0.241 

8  35    4.5 

1.32 

11 

1  41     7.42 

0.240 

8  34  46.4 

1.32 

11 

10  15.7 

1  41     4.97 

0.239 

8  34  33.0 

1.31 

12 

1  41     1.68 

0.238 

8  34  15.0 

1.30 

12  10  11.7 

1  40  59.27 

0.2:36 

8  34    1.8 

1.29 

13 

1  40  56.00 

0.236 

8  33  44.0 

1.28 

13 

10    7.7 

1  40  53.63 

0.234 

8  33  31.1 

1.27 

U 

1  40  50/38 

0.233 

8  33  13.5 

1.26 

14 

10    3.6 

1  40  48.04 

0.231 

8  33    0.8 

1J25 

15 

1  40  44.81 

0.231 

8  32  43.3 

li2o 

15 

9  59.6 

1  40  42.52 

0.229 

8  32  30.9 

1.24 

16 

1  40  39.31 

0.228 

8  32  13.5 

1.23 

16 

9  55.6 

1  40  37.07 

0.226 

8  32    1.4 

1.22 

17 

1  40  33.88 

0.225 

8  31  44.2 

1.21 

17 

9  51.6 

1  40  31.68 

0.223 

8  31  32.3 

1.20 

18 

1  40  28.51 

0222 

8  31  15.3 

1.19 

18 

9  47.5 

1  40  26.35 

0.220 

8  31     3.7 

1.18 

19 

1  40  23i21 

0.219 

8  30  46.9 

1.17 

19 

9  43.5 

1  40  21.10 

0.217 

8  30  35.5 

1.16 

20 

1  40  17.99 

0.216 

8  30  18.9 

1.15 

20 

9  39.5 

1  40  15.92 

0.214 

8  30    7.8 

1.14 

21 

1  40  12.84 

0.213 

8  29  51.4 

1.13 

21 

9  35.5 

1  40  10.82 

0.211 

8  29  40.6 

1.12 

22 

1  40    7.77 

0.210 

8  29  24.4 

1.11 

22 

9  31.5 

1  40    5.79 

0J208 

8  29  13.9 

1.10 

2;^ 

1  40    2.77 

0.206 

8  28  58.0 

1.09 

23 

9  27.5 

1  40    0.84 

0.205 

8  28  47.8 

1.08 

24 

1  39  57.86 

0.203 

8  28  32.1 

1.07 

*24 

9  23.4 

1  39  55.97 

OJJOl 

8  28  22.2 

1.06 

25 

1  39  53.03 

0.200 

8  28    6.7 

1.05 

25 

9  19.4 

1  39  51.18 

0.198 

8  27  57.0 

1.04 

26 

1  39  48.28 

0.196 

8  27  41.8 

1.03 

26 

9  15.4 

1  39  46.48 

0.194 

8  27  32.4 

1.01 

27 

1  39  43.62 

0.192 

8  27  17.5 

1.00 

27 

9  11.4 

1  39  41.87 

0.190 

8  27    8.4 

0.99 

28 

1  39  39.05 

0.188 

8  26  53.7 

0.98 

28 

9    7.4 

1  39  37.35 

0.187 

8  26  44.9 

0.97 

29 

1  39  34.57 

0.185 

8  26  30.5 

0.95 

29 

9    3.4 

1  39  32.91 

0.183 

8  26  22.0 

0.94 

30 

1  39  30.18 

0.181 

8  26    7.9 

0.93 

30 

8  59.4 

1  39  28.57 

0.179 

8  25  59.6 

0.92 

Dec.  1 

1  39  25.89 

0.177 

8  25  45.8 

0.91 

1 

8  55.4 

1  39  24.33 

0.175 

8  25  37.9 

0.89 

2 

1  39  21.69 

0.173 

8  25  24.4 

0.88 

2 

8  51.4 

1  39  20.18 

0.171 

8  25  16.8 

0,87 

3 

1  39  17.59 

0.169 

8  25    3.6 

0.86 

3 

8  47.4 

1  39  16.13 

0.167 

8  24  56.2 

0.85 

4 

1  39  13.59 

0.165 

8  24  43.3 

0.83 

4 

8  43.4 

1  39  12.17 

0.163 

8  24  36.2 

0.82 

5 

1  39    9.69 

0.160 

8  24  23.7 

0.80 

5 

8  39.4 

1  39    8.32 

0.158 

8  24  16.9 

0.79 

6 

1  39    5.90 

0.156 

8  24    4.7 

0.78 

6 

8  35.4 

1  39    4.58 

0.154 

8  23  58.2 

0.77 

7 

I  39    2.21 

0.152 

8  23  46.4 

0.75 

7 

8  31.4 

1  39    0.94 

0.150 

8  23  40.1 

0.74 

8 

1  38  58.62 

0.147 

8  23  28.7 

0.72 

8 

8  27.4 

1  38  57.40 

0.146 

8  23  22.7 

0.71 

9 

1  38  55.14 

0.143 

8  23  11.7 

0.70 

9 

8  23.5 

1  38  53.96 

0.141 

8  23    6.0 

0.68 

10 

1  38  51.77 

0.138 

8  22  55.3 

0.67 

10 

8  19.5 

1  38  50.63 

0.137 

8  22  49.9 

0.65 

11 

1  38  48.50 

0.134 

8  22  39.6 

0.64 

11 

8  15.5 

1  38  47.41 

0.132 

8  22  34.5 

0.63 

12 

1  38  45.34 

0.129 

8  22  24.6 

0.61 

12 

8  11.5 

1  38  44.31 

0.127 

8  22  19.7 

0.60 

13 

1  38  42.30 

0.124 

8  22  10.2 

0.58 

13 

8    7.5 

1  38  41.32 

0.122 

8  22    5.6 

0.57 

14 

1  38  39.38 

0.119 

8  21  56.5 

0.55 

14 

8    3.5 

1  38  38.44 

0.118 

8  21  52.2 

0.54 

15 

1  38  36.57 

0.115 

8  21  43.6 

0.52 

15 

7  59.6 

1  38  35.67 

0.113 

8  21  39.5 

0.51 

16 

1  38  33.87 

0.110 

8  21  31.3 

0.50 

16 

7  55.6 

1  38  33.02 

'  0.108 

8  21  27i> 

0.49 

17 

1  38  31.29 

0.105 

8  21  19.7 

0.47 

17 

7  51.6 

1  38  30.49 

0.103 

8  21  16J2 

0.46 

18 

1  38  28.83 

0.100 

8  21    8.9 

0.44 

18 

7  47.6 

1  38  28.08 

0.098 

8  21    5.6 

0.43 

19 

1  38  26.49 

0.095 

8  20  58.S 

0.41 

19 

7  43.7 

1  38  25.78 

0.093 

8  20  55.8 

0.39 

20 

1  38  24i27 

0.090 

8  20  49.4 

0.38 

20 

7  39.7 

1  38  23.60 

0.088 

8  20  46.7 

0.36 

21 

1  38  22.17 

0.085 

8  20  40.8 

0.34 

21 

7  35.7 

1  38  21.55 

0.083 

8  20  38.3 

0.33 

22 

1  38  20.20 

0.080 

8  20  32.9 

0.31 

22 

7  31.8 

1  38  19.62 

0.078 

8  20  30.7 

0.30 

23 

1  38  18.35 

0.074 

8  20  25.8 

0J28 

23 

7  27.8 

1  38  17.82 

0.072 

6  20  23.8 

0J27 

24 

1  38  16.63 

0.069 

8  20  19.4 

0.25 

24 

7  23.9 

1  38  16.14 

0.067 

8  20  17.6 

0.24 

25 

1  38  15.03 

0.064 

8  20  13.7 

OJ22 

25 

7  19.9 

1  38  14.58 

0.062 

8  20  12.2 

0.21 

26 

1  38  13.55 

0.059 

8  20    8.8 

0.19 

26 

7  16.0 

1  38  13.14 

0.057 

8  20    7.6 

0.18 

27 

1  38  12.20 

0.053 

8  20    4.7 

0.16 

27 

7  12.0 

1  38  11.84 

0.051 

8  20    3.7 

0.15 

28 

1  38  10.99 

0.048 

8  20    1.3 

013 

28 

7    8.1 

1  38  10.67 

0.046 

8  20    0.5 

0.12 

29 

1  38    9.90 

0.043 

8  19  58.6 

0.10 

29 

7    4.1 

1  38    9.62 

0.041 

8  19  58.0 

0.09 

30 

1  38    8.93 

0.037 

8  19  56.7 

0.06 

30 

7    0,2 

1  38    8.69 

0.036 

8  19  56.3 

0.05 

31 

1  38    8.10 

0.032 

8  19  55.6 

0.03 

31 

6  56i2 

1  38    7.89 

0.031 

8  19  55.4 

-  0.02 

32 

I  38    7.39  -0.027 

+  8  19  55.3 

-  0.00  •  32 

6  52.3 

1  38    7.21 

-0.026 

4-  8  19  55.3 

+  0.01 
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HORIZONTAL  PARALLAXES  AND  SEMTDIAMETERS. 

Mean 
Noon. 

HORIZONTAL  PARALLAXES. 

0 

SEMIDIAMETERS. 

SID.  TIME  OF  SEMIDIAMETEB 
PASSING  THE  MERIDFAN. 

9 

? 

i 

5 

? 

S 

9 

? 

i 

Jan.     1 

9!52 

8.22 

^'.90 

3.59 

7.95 

3.37 

d!26 

o'.55 

033 

6 

8.58 

8.48 

6.11 

3.24 

8.20 

3.49 

0.23 

0.56 

0.24 

11 

7.90 

8.76 

6.33 

2.98 

8.47 

3.62 

0.22 

0.57 

OJ24 

16 

7.40 

9.07 

6.57 

2.79 

8.77 

3.76 

0.20 

0.59 

0.25 

21 

7.03 

9.40 

6.83 

2.65 

9.09 

3.90 

0.19 

0.61 

0.26 

26 

6.76 

9.77 

7.11 

2.55 

9.44 

4.06 

0.19 

0.63 

0.28 

31 

6.56 

10.17 

7.42 

2.48 

9.83 

4.24 

0.18 

0.65 

Oi»    4 

Feb.    5 

6.43 

10.62 

7.75 

2.43 

1026 

4.43 

0.17 

0.68 

0.30 

10 

6.36 

11.12 

8.10 

2.40 

10.74 

4.63 

0.17 

0.72 

0.32 

15 

6.35 

11.66 

8.49 

2.40 

11.26 

4.85 

0.17 

0.76 

0.33 

20 

.    6.41 

12.26 

8.90 

2.42 

11.84 

5.08 

0.17 

0.80 

0.35 

25 

6.57 

12.93 

9.34 

2.48 

12.49 

5.34 

0.17 

0.85 

0.37 

Mar.    2 

6.87 

13.69 

9.82 

2.59 

13.22 

5.61 

0.17 

0.91 

0.39 

7 

7.38 

14.54 

10.33 

2.79 

14.04 

5.90 

0.19 

0.97 

0.41 

12 

8.18 

15.49 

10.87 

3.09 

14.96 

6.21 

0.21 

1.04 

0.43 

17 

9.34 

16.58 

11.44 

3.53 

16.01 

6.53 

0.24 

1.13 

0.45 

22 

10.86 

17.79 

12.03  ■ 

4.10 

17.18 

6.87 

0.28 

liJ3 

0.47 

27 

12.58 

19.18 

12.64 

4.75 

18.53 

7.21 

0.32 

1.33 

0.50 

April  1 

14.16 

20.71 

13.24 

5.35 

20.04 

7.56 

0.36 

1.45 

0.52 

6 

15.11 

22.41 

13.82 

5.70 

21.68 

7.90 

0.38 

1.58 

0.54 

11 

15.16 

24.25 

14.37 

5.72 

23.44 

8.21 

0.38 

1.72 

0.56 

16 

.     14.46 

26.19 

14.85 

5.46 

25.30 

8.48 

0.36 

1.86 

0.58 

21 

13.39 

28.05 

15.25 

5.05 

27.10 

8.71 

0.34 

1.98 

0.60 

26 

12.22 

29.59 

15.53 

4.61 

28.63 

8.87 

0.31 

2.07 

0.61 

May     1 

11.11 

30.57 

15.68 

4.19 

29.60 

8.96 

0.28 

2.11 

0.61 

6 

10.12 

30.84 

15.70 

3.82 

29.80 

8.97 

0.26 

2.12 

0.61 

11 

9.25 

30.27 

15.59 

3.49 

29.24 

8.91 

0.23 

2.06 

om 

16 

8.50 

29.03 

15.37 

3.21 

28.04 

8.78 

0.22 

1.95 

0.60 

21 

7.87 

27.33 

15.06 

2.97 

26.40 

8.60 

0^ 

1.82 

0.58 

26 

7.35 

25.40 

14.67 

2.78 

24.54 

8.37 

0.19 

1.68 

0.57 

31 

6.97 

23.45 

14.22 

2.64 

22.67 

8.12 

0.19 

1.55 

0.55 

June    5 

6.74 

21.63 

13.75 

2.55 

20.89 

7.85 

0.18 

1.43 

0.53 

10 

6.69 

19.95 

13.27 

2.53 

19.26 

7.58 

0.19 

1.32 

0.51 

15 

6.82 

18.44 

12.79 

2.58 

17.81 

7.31 

0.19 

1.22 

0.50 

20 

7.11 

17.10 

12.32 

2.68 

16.51 

7.04 

0.20 

1.13 

0.48 

25 

7.53 

15.91 

11.86 

2.84 

15.37 

6.78 

0.21 

1.06 

0.46 

30 

8.05 

14.87 

11.43 

3.04 

14.36 

6.53 

0.22 

1.00 

0.45 

July    5 

8.68 

13.94 

11.02 

3.28 

13.47 

6.29 

0.23 

0.94 

0.43 

10 

9.41 

13.12 

10.63 

3.55 

12.68 

6.07 

0.25 

0.89 

0.42 

15 

10.26 

12.39 

10.26 

3.87 

11.97 

5.86 

0.27 

0.84 

0.40 

20 

11.20 

11.74 

9.92 

4.23 

11.34 

5.67 

0.29 

0.80 

0.39 

25 

12.26 

.     11.15 

9.60 

4.62 

10.77 

5.48 

0.31 

0.76 

0.38 

30 

13.32 

10.62 

9.30 

5.03 

10.27 

5.31 

0.34 

0.73 

0.37 

Aug.    4 

14.22 

10.15 

9.02 

5.37 

9.81 

5.15 

0.36 

0.70 

0.36 

9 

14.65 

9.72 

8.76 

5.53 

9.40 

5.00 

0.37 

0.67 

0.35 

14 

14.27 

9.33 

8.51 

5.38 

9.02 

4.86 

0.37 

0.65 

0.34 

19 

13.06 

8.98 

8.28 

4.93 

8.68 

4.73 

0.34 

0.62 

0.34 

24 

11.43 

8.66 

8.06 

4.32 

8.37 

4.60 

0.30 

0.63 

0.33 

29 

9.83 

8.37 

7.85 

3.71 

8.08 

4.48 

0.26 

0.57 

0.32 

Sept.   3 

8.52 

8.10 

7.65 

3.22 

7.82 

4.37 

0.22 

0.55 

0.32 

8 

7.59 

7.86 

7.47 

2.86 

7.59 

4.27 

0.20 

0.53 

0.31 

13 

6.97 

7.63 

7.30 

2.63 

7.37 

4.17 

0.18 

0.51 

0.30 

18 

6.60 

7.42 

7.13 

2.49 

7.17 

4.08 

0.17 

0.49 

0.30 

23 

6.38 

7.23 

6.98 

2.41 

6.98 

3.99 

0.16 

0.48 

039 

28 

6.28 

7.05 

6.83 

2.37 

6.81 

3.90 

0.16 

0.46 

0i» 

Oct.     3 

6.26 

6.88 

6.69 

2.36 

6.65 

3.82 

0.16 

0.45 

0.28 

8 

6.30 

6.73 

6.55 

2.38 

6.50 

3.74 

0.16 

0.44 

0.28 

13 

6.41 

6.59 

6.42 

2.42 

6.37 

3.67 

0.17 

0.43 

057 

18 

6.58 

6.46 

6.30 

2.48 

6.24 

3.60 

0.17 

0.42 

057 

23 

6.82 

6.34 

6.18 

2.57 

6.12 

3.53 

0.18 

0.41 

056 
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HORIZONTAL  PARALLAXES  AND  SEMIDIAMETERS. 


Mesn 
Noon. 


Oct.  28 

Nov.  a 

7 
12 
17 

22 

27 

Dec.    2 

7 
12 

17 
22 
27 

32 


HORIZONTAL  PARALLAXES. 


Mran 
Noon. 


Jan.  1 
11 
21 
31 

Feb.  10 

20 

Mar.    2 

12 

22 

April    1 

11 
21 
May  1 
11 
21 

31 

June  10 

20 

30 

July  10 

20 

30 

Aug.   9 

19 

29 

Sept.  8 
18 
28 

Oct.     8 

18 

28 

Nov.    7 

17 

27 

Dec.  7 
17 
27 
37 


7.15 

7.60 

8.22 

9.07 

10.20 

11.60 
12.81 
12.90 
11.74 
10.27 

9.05 
8.17 
7.54 
7.09 


2f 


It 
1.89 

1.94 

1.98 

2.01 

2.02 

2.02 
2.00 
1.97 
1.93 
1.89 

1.84 
1.78 
1.73 
1.68 
1.63 

1.58 
1.54 
1.51 

1.48 
1.45 

1.43 
1.41 
1.39 
1.38 
1.38 

1.38 
1.38 

1.39 
1.40 
1.42 

1.44 
1.47 
1.50 
1.54 

1.58 
1.63 
1.68 
1.73 


6.23 
6.13 
6.03 
5.94 
5.86 


5.78 
5.71 
5.65 
5..59 
5.53 

5.48 
5.44 
5.40 
5,35 


6.81 
0.81 
0.81 
0.81 
0.81 

0.82 
0.83 
0.84 
0.85 
0.86 

0.87 
0.89 
0.90 
0.92 
0.93 

0.95 
0.96 
0.97 

0.98 
0.98 

0.99 
0.99 
0.98 
0.97 
0.96 

0.95 
0.94 
0.92 
0.91 
0.89 

0.88 
0.86 
0.85 
0.84 

0.83 
0.82 
0.82 

0.81 


(>.06 
5.95 
5.84 
5.74 
5.64 

5.54 
5.44 
5.35 
5.26 
5.17 

5.09 
5.01 
4.93 

4.85 


s 


6.50 
0.50 
0.50 
0.50 
0.50 

0.50 
0.50 
0.49 
0.49 
0.49 

0.48 
0.48 
0.48 
0.47 
0.47 

0.46 
0.46 
0.46 
0.46 
0.46 

0.45 
0.45 
0.45 
0.46 
0.46 

0.46 
0.46 
0.47 
0.47 
0.47 

0.48 
0.48 
0.49 
0.49 

0.49 
0.50 
0.50 
0.50 


SEMIDIAMETERS. 


2.70 
2.87 
3.10 
3.42 
3.85 

4.38 

4.84 
4.87 
4.43 
3.87 

3.42 

3.08 
2.85 
2.67 


2f 


20.16 
20.65 
21.05 
21.33 
21.47 

21.46 
21.29 
20.99 
20.58 
20.09 

19.54 
18.98 
18.41 
17.85 
17.34 

16.86 
16.42 
16.03 
15.69 
15.39 

15.15 
14.96 
14.81 
14.71 
14.66 

14.66 
14.71 
14.80 
14.94 
15.14 

15.38 
15.67 
16.02 
16.43 

16.87 
17.36 
17.89 
18.45 


6.02 
5.92 
5.83 
5.74 
5.66 

5.59 
5.52 
5.46 
5.40 
5.34 

5.29 
5.25 
5.21 
5.18 


II 
7.12 

7.11 

7.12 

7.14 

7.18 

7.23 
7.30 
7.39 
7.49 
7.60 

7.72 

7.85 
7.98 
8.11 
8.24 

8.37 

8.48 
8.57 
8.64 
8.69 

8.71 
8.70 
8.66 
8.60 
8.51 

8.41 
8.29 
8.16 

8.02 
7.89 

7.76 
7.64 
7.53 
7.43 

7.34 
7.27 
7.21 
7.17 


i46 
3.40 
3.34 
3.28 
3.22 

3.16 
3.11 
3.06 
3.01 
2.96 

2.91 
2.86 

2.82 

2.77 


s 


1.90 
1.91 
1.91 
1.90 
1.90 

1.90 
1.89 

1.88 
1.87 
1.86 

1.84 
1.82 
1.80 
1.78 
1.77 

1.76 
1.75 
1.74 
1.73 
1.72 

1.72 
1.71 
1.71 
1.71 
1.72 

1.73 
1.74 
1.76 
1.77 
1.79 

1.80 
1.82 
1.84 
1.86 

1.87 

1.89 
1.90 
1.91 


SID.  TIME  OP  8EMIDIAMETER 
PASSING  THE  MERIDIAN. 


0.19 
0.21 
0.23 
0.25 

0.28 

0.32 
0.35 
0.34 
0.31 
0.27 

0.24 
Oi22 
0.20 
0.19 


n 


1.46 
1.50 
1.53 
1.55 
1.56 

1.57 
1.56 
1.54 
1.51 
1.48 

1.44 
1.40 
1.36 
1.31 
1.27 

1.24 
1.20 
1.17 
1.14 
1.12 


1.09 
1.11 
1.14 
1.17 

1.20 
1JI23 
1.27 
1.31 


0.40 
0.40 
0.39 
0.39 
0.39 

0.38 
0.38 
0.38 
0.38 
0.38 

0.38 
0.38 
0.38 
0.38 


0.55 
0.54 
0.54 
0.55 
0.55 

0.55 
0.56 
0.56 
0.57 
0.58 

0.59 
0.59 
0.60 
0.61 
0.62 

0.63 
0.64 
0.65 
0.66 
0.66 


1.10 

0.66 

0.10 

1.08 

0.66 

0.10 

1.07 

0.66 

0.10 

1.06 

0.66 

0.10 

1.05 

0.65 

0.10 

1.05 

0.64 

0.10 

1.05 

0.63 

0.10 

1.06 

0.62 

0.11 

1.07 

0.61 

0.11 

1.08 

0.60 

0.11 

0.59 
0.58 
0.57 
0.57 

0.56 
0.55 
0.55 

0.54 


0.25 
0.25 
0.24 
0.24 
0.23 

0.23 
0.22 
0.22 
0.21 
0.21 

0.20 
0.20 
0.19 
0.19 


s 


0.12 
0.12 
0.12 
0.12 
0.12 

0.12 
0.12 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 
0.11 

0.11 
0.10 
0.10 
0.10 
0.10 


0.11 
0.11 
0.11 
0.11 

0.11 
0.11 
0.11 
0.11 


Horixontal  Parallax  of  Neptune,  0".30,  Jan.  1  to  Jan.  23;  Jaly  10  to  Sept  13;  after  Nov.  82. 
••  "  "         0".29,  Jan.  24  to  July  9. 

"  "  "         0".31,  Bept  14  to  Nov.  92. 
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Date. 

RECTANGULAB  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'- 

Y- 

Y'- 

z. 

Z'- 

;i  =  0*B 

X' 

/?=©'8 

Log.Rad. 

1873. 

■x^  • 

A  • 

0674 

Mi* 

Mm   • 

Tme  Longitude. 

4^:3 

Latitude. 
—0.64 

Vect.=^. 

9.9^  ~ 
926677 

Jan.  1.0 

+.1950674 

1345 

—.8840725 

—.3836173 

5947 

281  2^  33.9 

1.5 

.2036358 

7023 

.8824455 

4399 

.3829114 

8886 

281  57  9.5 

23.8 

0.65 

926678 

2.0 

.2121880 

2540 

.8807495 

7435 

.3821756 

1526 

282  27  45.0 

59.2 

0.66 

$126685 

2.5 

.2207233 

7887 

.8789848 

9783 

.3814100 

3868 

282  58  20.4 

34.5 

0.66 

926696 

3.0 

.2292410 

3058 

.8771515 

1446 

.3806146 

5912 

283  28  55.7 

69.7 

0.65 

926712 

3.5 

.2377405 

8047 

.8752498 

2425 

.3797894 

7658 

283  59  30.9 

44.8 

0.64 

926732 

4.0 

.2462210 

2847 

.8732800 

2723 

.3789346 

9108 

284  30  6.0 

19.8 

0.62 

926757 

4.5 

.2546819 

7450 

.8712422 

2341 

.3780503 

0263 

285  0  41.0 

54.7 

0.59 

926788 

5.0 

.2631225 

1850 

.8691366 

1281 

.3771366 

1125 

285  31  15.9 

29.5 

0.55 

926824 

5.5 

.2715422 

6041 

.8669634 

9545 

.3761935 

1692 

286  1  50.7 

64  J3 

0.51 

926866 

6.0 

.2799403 

:00i7 

.8647229 

7136 

.3752211 

1967 

286  32  25.4 

38.8 

0.47 

926914 

6.5 

.2883163 

3771 

.8624152 

4055 

.3742195 

1949 

287  3  0.0 

13.3 

0.42 

926967 

7.0 

.2966696 

7298 

.8600406 

0305 

.3731888 

1641 

287  33  34.4 

47.6 

0.36 

927026 

7.5 

.3049994 

:0590 

.8575993 

5888 

.3721292 

1043 

288  4  8.7 

21.8 

0.30 

927091 

b.o 

.3133051 

3642 

.8550916 

0808 

.3710408 

0158 

288  34  42.8 

55.8 

0.24 

927162 

8.5 

.3215862 

6447 

.8525176 

5064 

.3609236 

8984 

289  5  16.8 

29.7 

0.18 

927239 

9.0 

.3298421 

9000 

.8498776 

8661 

.3687777 

7524 

289  :»  50.6 

63.4 

0.11 

927323 

9.5 

.3380722 

1295 

.8471717 

1599 

.3676032 

5778 

290  6  24.3 

37.0 

—0.04 

927413 

10.0 

.3462758 

3326 

.8444003 

3882 

.3664003 

3748 

290  36  57.9 

70.6 

+0.03 

927510 

10.5 

.3544523 

5085 

.8415635 

5510 

.3651692 

1435 

291  7  31.4 

44.0 

0.09 

927614 

11.0 

.3626012 

6568 

.8386616 

6488 

.3639098 

8840 

291  38  4.7 

17.2 

0.15 

927724 

11.5 

.3707220 

7770 

.8356949 

6818 

.3626222 

5963 

292  8  37.9 

50.3 

0.21 

927841 

12.0 

.3788140 

8684 

.83266:)6 

6502 

.3613065 

2805 

292  39  10.9 

23J2 

0iJ7 

927965 

12.5 

.3868766 

9304 

.8295679 

5542 

.3599630 

9369 

293  9  43.8 

56.0 

0.32 

928096 

13.0 

.3949092 

9624 

.8264080 

3940 

.3585918 

5656 

293  40  16.6 

28.7 

0.36 

928234 

13.5 

.40291 1 1 

9637 

.8231842 

1699 

.3571929 

1666 

294  10  49.3 

61.3 

0.39 

928380 

14.0 

.4108819 

9340 

.8198967 

8821 

.3557665 

7401 

294  41  21.9 

33.8 

0.42 

928533 

14.5 

.4188210 

8725 

.8165457 

5308 

.3543126 

2861 

295  11  54.4 

66.2 

0.44 

928692 

15.0 

.4267279 

7788 

.8131316 

1165 

.3528313 

8047 

295  42  26.7 

38.5 

0.45 

92885.9 

15.5 

.4346019 

6522 

.8096546 

6392 

.3513226 

2959 

296  12  58.9 

70.6 

0.47 

929033 

16.0 

.4424425 

4922 

.8061149 

0992 

.3497867 

7599 

296  43  31.0 

42.6 

0.48 

929213 

16.5 

.450241K) 

2?)81 

.8025128 

4968 

.3482238 

1969 

297  14  3.0 

14.5 

0.47 

929400 

17.0 

.4580209 

0694 

.7988484 

8322 

.3466*339 

6070 

297  44  34.9 

46.3 

0.46 

929593 

17.5 

.4657576 

8055 

.7951221 

1057 

.3450171 

:9901 

298  15  6.7 

18.0 

0.44 

929793 

18.0 

.4734586 

5060 

.7913340 

3174 

.3433735 

3465 

298  45  38.4 

49.6 

0.41 

929999 

18.5 

.4811232 

1700 

.7874845 

4676 

.3417033 

6762 

299  16  10.0 

21.1 

0.37 

930211 

19.0 

.4887509 

7971 

.7835739 

55(58 

.3400065 

:9794 

299  46  41.5 

52.6 

0.33 

930429 

19.5 

.496341 1 

3867 

.7796022 

5849 

.3382833 

2561 

300  17  12.8 

23.8 

0.28 

930652 

20.0 

.5038932 

9383 

.7755698 

5523 

.3365338 

5066 

300  47  44.0 

55.0 

Oi23 

930882 

20.5 

.5114066 

4511 

.7714771 

4594 

.3347581 

7308 

301  18  15.2 

26.1 

0.17 

931117 

21.0 

.5188807 

9246 

.7673244 

3065 

.3329564 

9291 

301  48  46.4 

57iJ 

0.10 

931358 

21.5 

.5263149 

3582 

.7631119 

0938 

.3311288 

1015 

302  19  17.4 

28.1 

+0.04 

931604 

22.0 

.5337086 

7514 

.7588400 

8218 

.3292755 

2482 

302  49  48.2 

58.6 

—0.02 

931855, 

22.5 

.5410610 

1032 

.7545089 

4905 

.3273965 

3691 

303  20  18.9 

29.4 

0.09 

932111 

23.0 

.5483717 

4133 

.7501 190 

1004 

.3254919 

4645 

303  50  49.4 

59.8 

0.16 

932371 

23.5 

.5556401 

6812 

.7456706 

6518 

.3235620 

5346 

304  21  19.8 

30.1 

0.23 

932636 

24.0 

.5628656 

9062 

.7411640 

1451 

.3216071 

5797 

304  51  50.0 

60.3 

0.29 

932906'; 

24.5 

.5700475 

0875 

.7365997 

5806 

.3196270 

5996 

305  22  20.1 

30.3 

0.36 

933181 

25.0 

.5771853 

2247 

.7319780 

9588 

.3176219 

5945 

305  52  50.0 

60.2 

0.42 

933453 

25.5 

.5842783 

3171 

.7272992 

2798 

.3155920 

5646 

306  23  19.7 

29.8 

0.47 

933r33 

26.0 

.5913259 

3642 

.7225636 

5441 

.3135376 

5103 

306  53  49.3 

59.3 

0.53 

934016 

26.5 

.5983276 

3653 

.7177718 

7521 

.3114587 

4314 

307  24  18.6 

28.5 

0.57 

934304 

27.0 

.6052830 

3201 

.7129242 

9044 

.3093555 

3282 

307  54  47.7 

57.5 

0.61 

934596 

27.5 

.6121914 

2281 

.7080211 

0012 

.3072281 

2008 

308  25  16.5 

26.2 

0.64 

9;)489i 

28.0 

.6190521 

0882 

.7030629 

0429 

.3050768 

0496 

308  55  45.1 

54.7 

0.67 

935190; 

28.5 

.6258646 

9001 

.6980500 

0299 

.3029018 

8746 

309  26  13.5 

23.0 

0.69 

935492 

29.0 

.6326285 

6635 

.6929829 

9627 

.3007032 

6761 

309  56  41.6 

51.1 

0.71 

935798 

29.5 

.6393431 

3776 

.6878619 

8416 

.2984812 

4541 

310  27  9.4 

18.8 

0.71 

936107 

30.0 

.6460079 

0419 

.6826875 

6671 

.2962360 

2090 

310  57  36.9 

46.3 

0.71 

936419 

30.5 

.6526224 

6558 

.6774603 

4398 

.2939678 

9408 

311  28  4.1 

13.4 

0.69 

936734 

31.0 

+.6591861 

2190 

—.6721807 

1601 

—.2916768 

6499 

311  58  31.0 

40.2 

—0.67 

937053 

iNoTB.— The  accented  letters  correspond  to  the  mean  equinox  and  equator  of  Jan.  Od.0. 
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Date. 


1S78. 

Jan.31.5 
Feb.  1.0 
1.5 
2.0 
2Jy 

3.0 
3.5 
4.0 
4.5 
5.0 

5.5 
6.0 
6.5 

7.0 
7.5 

8.0 
8.5 
9.0 
9.5 
10.0 

10.5 
11.0 
11.5 
12.0 
12.5 

13.0 
13.5 
14.0 
14.5 
15.0 

15.5 
16.0 
16.5 
17.0 
17.5 

lao 

18.5 
19.0 
19.5 
20.0 

20.5 
21.0 
21.5 
22.0 
22.5 

23.0 
23.5 
24.0 
24.5 
25.0 

25.5 
26.0 
26.5 
27.0 
275 

28.0 
28.5 
Mar.  1.0 
1.5 
2.0 
2.5 


BECTANGULAB  EQUATORIAL. 


X. 


+.6656984 
.6721588 
.6785668 
.6849220 
.6912240 

.6974722 
.7036662 
.7098057 
.7158902 
.7219192 

.7278924 
.7338093 
.7396696 
.7454728 
.7512185 

.7569064 
.7625360 
.7681070 
.7736190 
.7790717 

.7844647 
.7897976 
.7950701 
.8002819 
.8054327 

.8105220 
.8155495 
.8205149 

.8254178 
.8302577 

.8350343 
.8397474 
.8443966 

.8489814 
.8535015 

.8579567 
^23465 
.8666705 
.8709285 
.8751201 

.8792450 
.8833028 
.8872932 
.8912159 
.8950706 

.8988569 
.9025745 
.9062232 
.9098026 
.9133125 

.9167525 
.9201225 
.9234222 
.9266512 
.9298094 

.9328965 
.9359125 
.9388570 
.9417298 
.9445308 
+.9472598 


7308 
1907 
5981 
9528 
2543 

5020 
6956 
8347 
9187 
9471 

9197 
8361 
6959 
4987 
2439 

9313 
5604 
1310 
6425 
0948 

4873 
8198 
0918 
3031 
4535 

5424 
5694 
5344 
4369 
2764 

0525 
7652 
4140 
9984 
5181 

9729 
3623 
6859 
9435 
1347 

2592 
3167 
3067 
2290 
0834 

8694 
5866 
2349 
8140 
3236 

7633 
1329 
4323 
6610 

8188 

9056 
9213 
8655 
7380 
5387 
2674 


T. 


-.6668490 
.6614658 
.6560315 
.6505467 
.6450118 

.6394272 
.6337935 
.6281112 
.6223807 
.6166024 

.6107768 
.6049045 
.5989859 
.5930215 
^70117 

5809571 
.5748582 
5687154 
.5625292 
.5563002 

5500287 
.5437153 
5373604 
.5309646 
.5245282 

5180516 
5115353 
5049799 
.4983857 
.4917532 

.4850829 
.4783752 
.4716307 
.4648498 
.4580332 

.4511813 
.4442946 
.4373737 
.4304191 
.4234313 

.4164109 
.4093584 
.4022742 
.3951591 
.3880135 

.3808379 
.3736329 
.3663991 
.3591371 
.3518474 

.3445307 
.3371876 
.3298187 
.3224246 
.3150059 

.3075633 
.3000973 
.2926085 
.2850977 
.2775655 
-.2700124 


8283 
4450 
0106 
5257 
:9907 

4061 
7723 
0900 
3594 
5811 

7554 
8831 
9645 
0001 
:9902 

9356 
8367 
6939 
5077 

2787 

0072 
6938 
3389 
9431 
5067 

0302 
5138 
9586 
3644 
7319 

0616 
3540 
6095 

8287 
0121 

1603 
2736 
3528 
3982 
4105 

3901 
3377 
2535 
1385 
:9929 

8174 
6124 
3787 
1167 
8271 

5104 
1674 

7986 

4046 

:9859 

5434 
0775 

588fe 

0780 

5459 

:9929 


-.2893632 

.2870272 
.2846690 

.2822888 
.2798868 

.2774633 
.2750185 
.2725525 
.2700656 

.2675579 

.2650298 
.2624814 
i25*l9129 
.2573245 
iJ547165 

.2520890 
.2494423 
.2467766 
i2440922 
.2413891 

.2386676 
.235<)280 
.2331704 
.2303951 
.2276022 

.2247920 
.22H)645 
.2191201 
.2162589 
.2133812 

.2104871 
.2075768 
.2046505 
.2017085 
.1987510 

.1957782 
.1927903 
.1897876 
.1867703 
.1837385 

.1806925 
.1776326 
.1745590 
.1714718 
.1683713 

.1652578 
.1621316 
.1589928 
.1558417 
.1526787 

.1495039 
.1463175 
.1431199 
.1399114 
.1366921 

.1334624 
.1302226 
.1269729 
.1237135 
.1204448 
-.1171670 


rrueLongitade. 


3363 

0004 
6422 
2621 

8602 

4368 
•.9920 
5261 
0393 
5317 

0037 
4554 

8870 
2987 
6908 

0634 
4168 
7512 

0669 
3640 

6426 
9032 
1457 
3706 

5778 

7678 
9404 
0962 
2352 
3577 

4637 
5536 
6274 
6857 
7284 

7558 
7681 
7656 

7485 
7169 

6711 
6114 
5380 
4510 
3507 

2374 
1114 

9728 
8219 
6592 

4846 
2984 
1010 
8927 
6736 

4442 
2047 
9553 
6961 
4277 
1501 


POLAR  ECLIPTIC. 


312 
312 
313 
314 
314 


28 
59 
29 
0 
30 


57.6 
23.8 
49.7 
15J2 

40.4 


315  1  5J2 

315  31  29.7 

316  1  53.7 

316  32  17.4 

317  2  40.7 

317  33  3.7 

318  3  26.2 

318  33  48.4 

319  4  10.1 

319  34  315 

320  4  525 

320  35  13.1 

321  5  33.3 

321  35  53.1 

322  6  125 

322  36  31.6 

323  6  50.2 

323  37  85 

324  7  26.4 
324  37  44.0 


325  8 

325  38 

326  8 

326  38 

327  9 


1.2 
18.1 
34.6 
50.8 

6.6 


327  39  22.1 

328  9  37.3 

328  39  52.2 

329  10  6.7 

329  40  20.9 

330  10  34.8 

330  40  48.3 

331  11  15 

331  41  14.3 

332  11  26.8 

332  41  39.0 

333  11  50.8 

333  42  2.2 

334  12  13.3 

334  42  24.1 

335  12  345 

335  42  44.4 

336  12  54.0 

336  43  3i2 

337  13  12.0 

337  43  20.4 

338  13  28.4 

338  43  35.9 

339  13  43.0 

339  43  49.6 

340  13  55.7 

340  44  1.4 

341  14  6.6 

341  44  11.2 

342  14  15.4 
342  44  19.1 


7i' 

6^:7 
32.8 
58.6 
24.1 
49.2 

14.0 
38.4 
62.4 
26.0 
49.2 

12.1 
345 
56.6 
18.3 
39.6 

60.6 
21.1 
41.3 
61.0 
20.3 

39.3 
57.8 
16.0 
33.9 
51.4 

8.6 
25.4 
41.9 
58.0 
13.7 

29.1 
44.3 
59.1 
13.61 
27.7 

41.6 
55.0 
8.2 
20.9 
33.3 

45.4 
57.2 
85 
19.6 
30.3 

40.7 
505 
60.1 
9.2 
17.9 

26.2 
34.2 
41.6 

48.7 
55.2 

61.3 
6.9 
12.1 
16.6 
20.7 
24.3 


/3  =  ©'8 

Latitude. 

— d!64 
0.60 
056 
0.52 
0.47 

0.42 
0.36 
0.30 
0.24 
0.18 

0.12 

—0.05 

+0.02 

0.09 

0.15 

0.21 
0.26 
0.31 
0.35 
0.38 

0.41 
0.44 
0.46 
0.4  > 
0.45 

0.44 
0A2 
0.40 
0.37 
0.33 

0J2S 
0.23 
0.18 
0.12 
+0.06 

—0.01 
0.07 
0.14 
0.21 
0.28 

0.34 
0.40 
0.46 
0.52 
0.57 

0.61 
0.64 
0.67 
0.71 
0.70 

0.70 
0.70 
0.69 
0.68 
0.66 

0.63 
0.60 
0.56 
051 
0.46 
—0.40 


Lo;;.  Rad. 
Vect.  =  p. 

9.9 
937376 
937703 
938033 
938367 
938705 

939047 
939393 
939744 
940099 
940459 

940823 
941193 
941567 
941947 
942332 

942722 
943117 
943518 
943924 
944336 

944754 
945177 
945606 
946041 
946481 

946926 
947377 
947834 
948296 
948763 

949233 
949708 
950188 
950673 
951162 

951655 
952153 
!)52656 
953161 
953669 

954180 
954694 
955210 
955729 
956251 

956775 
957301 
957829 
958360 
958892 

959425 
959959 
960495 
961033 
961572 

962112 
962653 
963195 
963739 
964285 
964832 


KoTR. — :  dpnoteB  a  chanffp  in  the  pxvcoding  Agiire. 
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Date. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

JL. 

X'. 

Y. 

Y'. 

z. 

Z'. 

X  =  0's 

X' 

/i=e'8 

Log.Rad. 

1S73. 

Mar.  3.0 

U^9 

9240 

JL  9 

—.26^4390 

4196 

mM9 

mm    9 

8639 

True  LoDgitnde. 

27:4 

Latitude. 
—0.34 

Vect.  =  ^. 
99 

965381 

+.9499167 

—.1138805 

343  14  22^2 

3.5 

.9525012 

5082 

.2548460 

8267 

.1105853 

5689 

343  44  24.8 

29.9 

0.28 

965931 

4.0 

.9550133 

0200 

.2472340 

2148 

.1072819 

2658 

344  14  26.9 

31.9 

0.21 

966483 

4.5 

.9574527 

4691 

.2396035 

5844 

.1039705 

9547 

344  44  28.4 

33.3 

0.14 

967037 

5.0 

.9598193 

8355 

.2319551 

9361 

.1006514 

6359 

345  14  29.4 

34.3 

0.07 

967593 

5.5 

.9621130 

1189 

.2242896 

2707 

.097:^248 

3095 

345  44  29.8 

34.7 

—0.01 

968150 

6.0 

.9643339 

3395 

.2166075 

5887 

.0939910 

9760 

346  14  29.7 

34.6 

+0.06 

968709 

.9664819 

4873 

.2089093 

8ik:6 

.0906503 

6356 

346  44  29.1 

33.9 

0.12 

%*9270 

7.0 

.9685568 

5620 

.2011957 

1771 

.0873029 

2885 

347  14  27.9 

32.7 

0.18 

969834 

7.5 

.9705586 

5635 

.1934672 

4487 

.C839491 

9349 

347  44  26.2 

30.9 

0^ 

970401 

8.0 

.9724872 

4918 

.18.:7245  7C61 

.0«05891 

5752 

348  14  23.9 

28.6 

0.28 

970970 1 

8.5 

.9743425 

:*46!; 

.177:  6d2 

1:499 

.0772232 

2096 

348  44  21  .€ 

25.6 

0.32 

971541 

9.0 

.9761244 

1286 

.1701989 

1807 

.0738517 

8384 

349  14  17.6 

22.2 

0.36 

972116 

9.5 

.9778330 

8369 

.1624170 

3989 

.0704748 

4618 

349  44  13.7 

18.2 

0.39 

972694 

10.0 

.9794681 

4718 

.1546232 

6052 

.0670927 

0800 

350  14  9.2 

13.7 

0.42 

973274 

10.5 

.0810297 

0332 

.1468180 

8001 

.C637057 

6933 

350  44  4.2 

8.6 

0.43 

973858 

11.0 

.9825177 

5210 

.1390021) 

:1)842 

.C603141 

3020 

351  13  58.6 

63.0 

0.44 

974445 

11.5 

.983932(1 

9350 

.1311757 

1580 

.0569181 

9063 

351  43  52.5 

56.8 

0.44 

975035 

12.0 

.9852727 

2755 

.1233397 

3221 

.0535179 

5061 

352  13  46.9 

50.2 

0.43 

975628, 

12.5 

.9865396 

5422 

.1154945 

4770 

.0501138 

1026 

352  43  38.8 

43.0 

0.42 

976224 ' 

13.0 

.9877327 

7351 

.1076408 

6235 

.0467059 

6950 

353  13  31.2 

35.4 

0.40 

976823' 

13.5 

.9888511; 

8541 

.0997790 

7618 

.0432946 

2840 

353  43  23.2 

27.3 

0.37 

977426 ' 

14.0 

.9898973 

8993 

.0919097 

8926 

.0398801 

8698 

354  13  14.6 

18.7 

0.34 

978032 

14.5 

.9908687 

8705 

.0840334 

0164 

.0364626 

4526 

354  43  5.5 

9.5 

0.30 

»78640 

15.0 

.9917661) 

7676 

.0761507 

1331) 

.0330424 

0327 

355  12  55.9 

59.9 

OM 

979251 

15.5 

.9925893 

5907 

.C682621 

2454 

.021:6197 

6103 

355  42  45.9 

49.8 

0.20 

1W9865, 

16.0 

.9933386 

3398 

.0603683 

:^517 

.0261947 

1856 

356  12  35.4 

•39.3 

0.14 

980482 

16.5 

.9940137 

0147 

.(i524698 

4533 

.0227676 

7588 

:356  42  24.4 

28.2 

0.08 

981101 

17.0 

.9946146 

6155 

.0445670 

5507 

.0193387 

33)3 

:i57  12  13.0 

16.8 

+0.(2 

981723 

17.5 

.9951413 

142J 

.03666J6 

6444 

.0159083 

9002 

357  42  1.2 

4.9 

—0.05 

982347 

18.0 

.9955938 

5943 

.0287512 

7351 

.012476') 

4687 

358  11  49.0 

52.7 

0.12  982972, 

18.5 

.995!>71i: 

9723 

.021)8394 

8234 

.')Cl)0437 

0362 

358  41  36.2 

39.8 

0.19  983600 

19.0 

.9962757 

276. 

.0121:250 

1)1  OC 

.')056101 

602:) 

359  11  22.9 

26.3 

0.25 

984230 

19.5 

.9965051 

5052 

— .005010» 

:9951 

— .0C2176 

16)1 

359  41  9.3 

12.8 

0.32 

984860' 

20.0 

.9966602 

6601 

+.0029049 

9204 

+.0012586 

2652 

0  10  55.3 

58.8 

0.38 

985492 

20.5 

.9967408 

7406 

.010821)8 

8362 

.0046933 

6996 

0  40  40.8 

44.2 

0.44 

986126' 

21.0 

.9967469 

7466 

.0187363 

7515 

.0081277 

1336 

1  10  25.8 

29*2 

0.49 

986761 

21.5 

.9966786 

6783 

.0266507 

665fe 

.0115616 

5672 

1  40  10.4 

13.7 

0.54 

987395 

22.0 

.996535i) 

5354 

.0345635 

5785 

.0149949 

:0()02 

2  9  54.6 

57.9 

0.59 

988030 

22.5 

.9963187 

3181 

.0424739 

4888 

.0184273 

4323 

2  39  38.3 

41.5 

0.63 

968666 

23.0 

.9960270 

0262 

.0503814 

3961 

.0218584 

8631 

3  9  21.5 

24.7 

0.66 

989303! 

23.5 

.9956609 

6600 

.0582855 

3001 

.0252880 

2924 

3  39  4.3 

7.4 

0.69 

9S9939 

24.0 

.9952204 

21!)4 

.0661856 

2000 

.0287160 

7201 

4  8  46.7 

49.8 

0.71 

990574 

24.5 

.9947054 

7043 

.074081 1 

0954 

.0321420 

1458 

4  38  28.7 

31.7 

0.72 

991209 

25.0 

.9941161 

1148 

.0819713 

9854 

.0355657 

5691 

5  8  10.1 

13.1 

0.72 

991844 

25.5 

.9934525 

4511 

.081)8555 

8695 

.0389869 

9900 

5  37  51.0 

53.9 

0.71 

992478, 

26.0 

.9927147 

7132 

.0977332 

7470 

.0424053 

4081 

6  7  31.5 

34.4 

0.69 

993111 

26.5 

.9919027 

9011 

.1056037 

6174 

.0458207 

8232 

6  37  11.6 

14.4 

0.67 

993743, 

27.0 

.9910166 

0149 

.1134665 

4800 

.0492326 

2:348 

7  6  51.2 

54.0 

0.65 

994374 

27.5 

.9900565 

0547 

1213208 

3342 

.0526410 

6429 

7  36  30.2 

32.9 

0.61 

9^002 

28.0 

.9890224 

0205 

.12f)l661 

1793 

.0569455 

0471 

8  6  8.7 

11.4 

0.57 

995630' 

28.5 

.9879145 

9125 

.1370018 

0149 

.0594458 

4471 

8  35  46.7 

49.3 

0.53 

99G257 

29.0 

.9867329 

7309 

.1448271 

8400 

.0628417 

8426 

9  5  24.2 

26.8 

0.48 

996883. 

29.5 

.9854778 

4758 

.1526415 

6543 

.0662329 

2335 

9  35  1.1 

3.6 

0.42 

997507 

30.0 

.9841493 

1472 

.1604444 

4570 

.0696191 

6194 

10  4  37.5 

40.0 

0.36 

998130 

30.5 

.9827475 

7453 

.1682352 

2477 

.0730000 

0000 

10  34  13.4 

15.8 

0.30 

996751 

31.0 

.9812726 

2704 

.1760133 

0256 

.0763754 

3751 

11  3  48.7 

51.0 

0.24 

990370 

31.5 

.9797248 

7225 

.1837781 

7903 

.0797450 

7444 

11  33  23.4 

25.6 

0.17 

999988 

Apr.  1.0 

.9781044 

1021 

.1915289 

5409 

.0831087 

1078 

12  2  57.6 

59.8 

0.11^000695 
—0.04  001221 
+0.02i  001835 

^    1.5 

.9764114 

4091 

.1992652 

2771 

.0864661 

4649 

12  32  31.2 

33.3 

2.0 

+.9746460 

6487 

+.20698651  9982 

+.0898161)1  8153 

13  2  4.3=  6.4 

#  The  flrst  figures  of  this  and  the  foUowinf?  lognrithmii  nre  0.0. 


SUN'S  COORDINATES,  1873.      3»3 


Bate. 
1878. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

+.9728086 

X'. 

8063 

Y. 

Y'. 
7037 

Z. 

+.0931609 

Z'. 
1589 

TraoLoDf^itudc. 

O          /         II 

13  31  36.8 

/J 

/3  =  ©'8 

Latitndr. 

+d!o9 

LojT.Rad. 
Vect.  =  p. 

0.0  ~ 
002449 

Apr.  2.5 

+.2146921 

3.0 

.970891)2 

8968 

.2223815 

3929 

.0964979 

4956 

14  1  8.8 

10.8 

0.15 

003C61 

3.5 

.9689181 

9157 

.2:^00542 

0655 

.0998276 

8250 

14  30  40.2 

42.1 

0.20 

003673 

4.0 

.9668655 

8631 

.2377096 

7207 

.1031497 

1468 

15  0  11.0 

12.9 

0.25 

004284 

4.5 

.9647416 

7392 

.2453471 

3580 

.1064640 

4607 

15  29  41.1 

42.9 

0.30 

004895 

5.0 

.9625467 

5443 

.2529661 

9768 

.1097704 

7668 

15  59  10.6 

12.4 

0.34 

005505 

5.5 

.9602810 

2786 

.2605661 

5767 

1130685 

0646 

16  28  39.6 

41.3 

0.37 

006114 

6.0 

.9579448 

9424 

.2681466 

1570 

.1 163580 

3538 

16  58  8.0 

9.7 

0.40 

0C6722 

6.5 

.9555383 

5:«)9 

.2757071 

7173 

,1196:388 

6343 

17  27  35.8 

37.4 

0.42 

007331 

7.0 

.9530618 

0594 

.2832471 

2571 

.1229107 

9059 

17  57  3.1 

4.7 

0.44 

007940 

7.5 

.9505155 

5132 

.2907660 

77.-)9 

.1261734 

1683 

18  26  29.8 

31.3 

0.44 

008549 

8.0 

.94789J)7 

8974 

.2982633 

2730 

.1294266 

4212 

18  55  56.0 

57.5 

0.44 

009158 

8.5 

.9452146 

2123 

.3057386 

7481 

.1326701 

6643 

19  25  21.6 

23.0 

0.42 

009768 

9.0 

.9424603 

4581 

.3131914 

2007 

.1359039 

8978 

19  54  46.7 

48.1 

0.40 

010378 

9.5 

.9396372 

6350 

.3206211 

6302 

.1391277 

1213 

20  24  11.2 

12.5 

0.37 

010988 

10.0 

.9367455 

7434 

.3280271 

0361 

.1423412 

3345 

20  53  35.1 

36.3 

0.34 

011598 

10.5 

.9337855 

7835 

.3.354092 

4180 

.1455442 

5372 

21  22  58.6 

59.7 

0.30 

012209 

11.0 

.9307574 

7555 

.3427668 

7754 

.1487365 

7292 

21  52  21.6 

22.7 

0.25 

012821 

11.5 

.9276615 

6.596 

.3500993 

1078 

.1519181 

9105 

22  21  44.1 

45.1 

0.20 

013432 

12.0 

.9244979 

4961 

.3574062 

4145 

.1550885 

0806 

22  51  6.0 

7.0 

0.15 

014043 

12.5 

.9212670 

2652 

.3646871 

6952 

.1582476 

2393 

23  20  27.5 

28.4 

0.09 

014654 

13.0 

.9179690 

9673 

.3719415 

9494 

.1613i:5'^> 

3866 

23  49  48.5 

49.4 

+0.03 

015:^ 

13.5 

.9146040 

6024 

.3791689 

1767 

.164531  (> 

5221 

24  19  9.0 

9.8 

—0.03 

015879 

14.0 

.9111723 

1708 

.3863687 

3763 

.1676549 

6457 

24  48  29.0 

29.8 

0.10 

016492 

14.5 

.9076743 

6729 

.3935406 

5480 

.1707666 

7571 

25  17  48.5 

49.2 

0.16 

017104 

15.0 

.9041101 

1088 

.4006840 

6912 

.1738660 

8562 

25  47  7.6 

8.2 

0.2:) 

017716 

15.5 

.9004800 

4788 

.4077984 

8055 

.1769528 

9427 

26  16  26.2 

26.7 

0.29 

018328 

16.0 

.8S)67843 

7832 

.4148834 

8903 

.1800268 

0164 

26  45  44.4 

44.9 

0.36 

018!>39 

16.5 

.8930231 

0221 

.4219385 

9452 

.1A30878 

0771 

27  15  2.2 

2.6 

0.42 

019549 

17.0 

.8891908 

1959 

.428<)632 

9607 

.1861357 

1247 

27  44  19.6 

20.0 

0.48 

020159 

17.5 

.8853056 

3048 

.4359570 

9634 

.1891702 

1589 

28  13  36.6 

36.9 

0.53 

020768 

18.0 

.8813498 

3492 

.4429194 

f)256 

.1921910 

1794 

28  42  53.1 

53.4 

0.58 

021375 

18.5 

.8773296 

3291 

.4498499 

8559 

.1951980 

1861 

29  12  9.3 

9.5 

0.63 

021981 

19.0 

.8732454 

2451 

.4567479 

7537 

.1981910 

1788 

29  41  25.1 

25.3 

0.67 

022586 

19.5 

.8690973 

0971 

.4636130 

6187 

.201 1698 

1573 

30  10  40.4 

40.5 

0.70 

023190 

20.0 

.8648857 

8857 

.4704447 

4502 

.2041341 

1214 

30  39  55.3 

55.3 

0.72 

023791 

20U> 

.8606108 

6110 

.4772424 

2478 

.2070837 

0707 

31  9  9.8 

9.8 

0.73 

0243U0 

21.0 

.8562732 

2736 

.4840056 

0108 

i21 00184 

0051 

31  38  23.9 

23.8 

0.74 

024986 

21.5 

.8518731 

8735 

.4907337 

7388 

.2129380 

9244 

32  7  37.6 

37.5 

0.74 

025580 

22.0 

.8474106 

4112 

.4974263 

4312 

.2158421 

8283 

32  36  51.0 

50.8 

0.73 

026172 

22.5 

.8428861 

8869 

.5040829 

0877 

.2187307 

7166 

33  6  3.9 

3.7 

0.71 

026760 

23.0 

.8383000 

3010 

.5107030 

7075 

.2216034 

5891 

33  35  16.4 

16.1 

0.68 

027345 

23.5 

.8336527 

6539 

.5172860 

2904 

.2244601 

4455 

34  4  28.5 

28.2 

0.65 

027928 

24.0 

.8289446 

946'J 

.5238315 

8357 

.2273005 

2857 

34  33  40.1 

39.7 

0.62 

02851)7 

24.5 

.8241759 

1775 

.5303389 

3430 

.2301244 

1093 

35  2  51.3 

50.8 

0.58 

029082 

25.0 

.8193471 

3489 

.5368078 

8117 

.2329316 

9163 

35  32  2.1 

1.5 

0.53 

029653 

25.5 

.8144585 

4605 

.5432376 

2414 

.2357219 

7063 

36  1  12.4 

11.8 

0.48 

030221 

26.0 

.8095106 

5128 

.5496279 

6315 

.2:^84950 

4792 

36  30  22.3 

21.6 

0.42 

030785 

26.5 

.8045037 

5061 

.5559782 

9817 

.2412508 

2347 

36  59  31.7 

31.0 

0.36 

031344 

27.0 

.7994381 

4408 

.5622880 

2913 

.2439891 

9728 

37  28  40.7 

39.9 

0.29 

031900 

27.5 

.7943143 

3172 

.5685569 

5601 

.2467097 

6931 

37  57  49.3 

48.5 

0i23 

0324.52 

2910 

.7891325 

1359 

.5747843 

7873 

.2494122 

3954 

38  26  57.4 

56.5 

0.16 

033001 

28.5 

.7838937 

8971 

.5809699 

9728 

.2520966 

0795 

38  56  5.0 

4.0 

0.10 

(>33545 

29.0 

.7785979 

6016 

.5871 132 

1159 

.2547627 

7454 

39  25  12.2 

11.1 

—0.03 

034085 

29.5 

.7732457 

2496 

.5932138 

2164 

.2574103 

3927 

39  54  19.0 

17.8 

+0.03 

034621 

30.0 

.7678375 

8417 

.5992711 

2735 

.2600390 

0212 

40  23  25.3 

24.0 

0.10 

035153 

30.5 

.7623737 

3781 

.6052848 

2871 

.262648^ 

1  6307 

40  52  31.0 

29.7 

O.lti 

035682 

May  1.0 
1.5 

.7568549 

859t 

.6112545 

.  256e 

;   .2652395 

>  2212 

41  21  26.2 

;  34.2 

0.22 

*  036202 

.7512815 

28(xj 

.6171797 

1817 

.26781011 

\   7924 

41  50  4U 

1  39.t 

;    0.27 

'  036728 

2.0 

.7456539  6592 

\      .6230601 

0611 

)      .270362^ 

1  3441 

42  19  45.t 

;  44.1 

0.31 

037245 

2.5 

+.7399727 

'I  9783 

\  +.6288955^ 

!  8961 

)  +.27289501  8760 

42  48  49.4'  47.e 

I   +0.341  0377591 

50 


KOTK.— s  denotes  a  change  in  the  preceding  figure. 


9»4:     SUN'S  COORDINATES,  1878. 


Date. 
1878. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 
2442 

Y. 

+.6346847 

Y'. 
6862 

Z. 

Z\ 

Trac  Longitnde. 

A' 
51^ 

/1  =  ©'8 

Latitude. 
+0".37 

LoK-Rad. 
Vect.  =  f». 

0.0 
038270 

May  3.0 

+.7342383 

+.2754073 

3881 

43  17  5^;8 

3.5 

.7284512 

4574 

.6404281 

4295 

.2778996 

8802 

43  46  55.6 

53.9 

0.39 

038777 

4.0 

.7226120 

6185 

.6461250 

1263 

JiJ803716 

3520 

44  15  57.9 

56.1 

0.41 

039281 

4.5 

.7167211 

7279 

.6517751 

7763 

^2828233 

8035 

44  44  59.7 

57.8 

0.41 

039783 

5.0 

.7107789 

7860 

.6573781 

3791 

J2852545 

2845 

45  13  61.1 

59.1 

0.41 

040282 

5.5 

.7047859 

7933 

.6629336 

9345 

.2876651 

6449 

45  43  2.0 

0.0 

0.40 

040778 

6.0 

.6987426 

7504 

.6684412 

4420 

.2900549 

0345 

46  12  2.4 

0.3 

0.39 

041272 

6.5 

.6926495 

6576 

.6739007 

-1M)]4 

.2924237 

4031 

46  41  2.3 

0.2 

0.37 

041763 

7.0 

.6865070 

5154 

.6793118 

3124 

.2947715 

7507 

47  9  61.8 

59.6 

0.34 

042252 

7.5 

.6803157 

3244 

.6846741 

6746 

.2970981 

0771 

47  36  60.8 

58.5 

0.30 

042r38 

8.0 

.6740759 

0850 

.6899871 

9875 

.2994032 

3820 

48  7  59.4 

57.0 

0.26 

043222 

8.5 

.6677882 

7976 

.6952507 

2510 

.3016869 

6655 

48  36  57.6 

55.1 

0.21 

043705 

9.0 

.6614530 

4628 

.7004646 

4648 

.3039489 

fl273 

49  5  55.4 

52.8 

0.16 

044185 

9.5 

.6550706 

0807 

.7056283 

6284 

.3061893 

1675 

49  34  52.7 

50.0 

0.10 

044663 

10.0 

.6486416 

6521 

.7107415 

7415 

.:W84078 

3859 

50  3  49.5 

46.7 

+0.04 

045139 

10.5 

.6421664 

1772 

.7158040 

8040 

.3106042 

5821 

50  32  46J0 

43.2 

—0.02 

045613 

11.0 

.63564R4 

6^66 

.7208155 

8154 

.3127784 

7561 

51  1  42.1 

39.2 

0.09 

046085 

1J.5 

.6290791 

0906 

.7257755 

7753 

.3149304 

9079 

51  30  37.8 

34.9 

0.16 

046556 

12.0 

.6224679 

4798 

.7306838 

6835 

.3170599 

0373 

51  59  33.1 

30.1 

0.23 

047025 

12.5 

.6158124 

8247 

.7355401 

5398 

.3191668 

1440 

52  28  28.1 

25.1 

0.30 

047491 

13.0 

.6091129 

1256 

.7403442 

3438 

.3212511 

2281 

52  57  22.7 

19.5 

0.36 

047955 

13.5 

.6023699 

3830 

.7450956 

0951 

.3233125 

2894 

53  26  16.9 

13.6 

0.42 

048417 

14.0 

.5955840 

5975 

.7497940 

7934 

.3253510 

3278 

53  55  10.9 

7.5 

OAH 

048877 

14.5 

.5887555 

7694 

.7544391 

4385 

.3273663 

3429 

54  24  4.6 

1.1 

0.54 

049334 

15.0 

.5818849 

8992 

.7590307 

0300 

.3293584 

3349 

54  52  57.9 

54.3 

0.69 

049789 

15.5 

.5749726 

9873 

.7635685 

5678 

.3313271 

3034 

55  21  50.9 

47.3 

0.63 

050242 

16.0 

.5680190 

0341 

.768a521 

0513 

.3332723 

2485 

55  50  43.7 

40.0 

0.67 

050692 

16.5 

.5610247 

0402 

.772481 1 

4803 

.3351939 

1700 

56  19  36.2 

32.5 

9.70 

051138 

17.0 

.5539901 

:0060 

.7768553 

8544 

.3370918 

0678 

56  48  28.4 

24.6 

0.72 

051582 

17.5 

.5469157 

9320 

.7811743 

1734 

.3389658 

9417 

57  17  20.2 

16.3 

0.73 

058023' 

18.0 

.5398019 

8187 

.7854378 

4368 

.3408157 

7915 

57  46  11.7 

7.7 

0.74 

052461 

18.5 

.5326494 

6666 

.7896453 

6443 

.3426414 

6171 

58  14  63.0 

58.9 

0.74 

052894 

19.0 

.5254586 

4763 

.7937967 

7956 

.3444428 

4184 

58  43  54.1 

49.9 

0.73 

053324 

19.5 

.5182:i0(! 

2481 

.7978917 

8906 

.3462197 

1952 

59  12  44.9 

40.6 

0.72 

053750 

20.0 

.5109641 

9827 

.801929J» 

9287 

.3479721 

9475 

59  41  35J> 

31.1 

0.70 

054171 

20.5 

.5036613 

6803 

.8059110 

9098 

.3496997 

6750 

60  10  25.9 

21.5 

0.67 

054586 

21.0 

.4963222 

3417 

.8098347 

8335 

.3514025 

3777 

60  39  16.0 

11.4 

0.63 

054997 

21.5 

.4889473 

9672 

.8137007 

6996 

.3530803 

0554 

61  8  5.8 

1.1 

0.59 

055405 

22.0 

.4815371 

5575 

.8175087 

5076 

.3547330 

7080 

61  36  55.3 

50.5 

0.55 

055808 

22.5 

.4740923 

1131 

.8212584 

2573 

.3563604 

3353 

62  5  44.6 

39.7 

0.50 

056205 

23.0 

.4666134 

6347 

.8249496 

9485 

.3579625 

9373 

62  34  33.6 

28.6 

0.44 

056597 

23.5 

.4591008 

1226 

.8285819 

5809 

.3595390 

5137 

63  3  22.4 

17.3 

0.38 

056984 

24.0 

.4515552 

5775 

8321551 

1541 

.3610897 

0643 

63  32  10.9 

5.7 

0.32 

057367 

24.5 

.4439772 

9999 

.6356689 

6679 

.3626147 

5892 

64  0  59.1 

53.9 

0.25 

067743 

25.0 

.4363674 

3906 

.8391230 

1221 

.3641139 

0884 

64  29  47.0 

41.8 

0.18 

058113 

25.5 

.4287263 

7500 

.8425172 

5163 

.3655870 

5614 

64  58  34.7 

29.4 

0.11 

066478 

26.0 

.4210546 

0788 

.8458511 

8503 

.3670339 

0083 

65  27  22.2 

16.9 

—0.05 

058837 

26.5 

.4133^ 

3775 

.8491246 

1238 

.3684547 

4291 

65  56  9.3 

3.9 

+0.01 

069190 

27.0 

6468 

.8523375 

3368 

.3698493 

8236 

66  24  56.1 

50.6 

0.07 

069538 

27.5 

.3978617 

8874 

.8554895 

4888 

.3712173 

1915 

66  53  42.6 

37.0 

0.13 

069880 

28.0 

.3900735 

0997 

.8585803 

5797 

.3725586 

5328 

67  22  28ij 

23.1 

0.19 

060215 

28.5 

.3822575 

2842 

.86160»9 

6093 

.3738734 

8475 

67  51  14.8 

9.0 

0.24 

i)60545 

29.0 

.3744144 

4416 

.8645780 

5775 

.3751615 

1356 

68  19  60.5 

54.6 

0.28 

060870 

29.5 

.3665449 

5726 

.8674844 

4840 

.3764228 

3969 

68  48  45.9 

39.9 

0.32 

061 189 

30.0 

.3586495 

6777 

.8703289 

3286 

.3776572 

6313 

69  17  31.0 

24.9 

0.35 

061501 

30.5 

.3507287 

7574 

.8731113 

nil 

.3788646 

8387 

69  46  15.7 

9.6 

0.37 

061808 

31.0 

.3427831 

8125 

.8758316 

8315 

.3800451 

0192 

70  14  60.1 

53.9 

0.39 

062111 

31.5 

.3348138 

8435 

.8784896 

4896 

.3811985 

1726 

70  43  44.3 

38.0 

0.40 

062408 

June  1 .0 

.3268208 

8510 

.8810850 

0852 

.3823247 

2987 

71  12  28.2 

21.8 

0.40 

C62700 

1.5 

.31 88051 1  8:«8 

.88:^6177 

6180 

.3834236 

3976 

71  41  11.7 

5.2 

0.39 

062987 

2.0 

+.3107672  7984 

+.8860877 

0881 

+.3844953 

4693 

72  9  54.91  48.3 

+0.37 

0632691 

NoTT..— Tbo  accented  letters  coircapoiid  to  the  mean  equinox  and  equator  of  Jan.  Od.O. 
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Bate. 

KECTANGULAR  BQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

X  9 

Y'. 

Z* 

Z'. 

X  =  ©'8 

?' 

/3  =  ©'s 

Loj;.  Rad. 

1873. 

^^v 

7393 

4953 

^l»W 

mm   • 

5137 

Pme  Longitude. 

3L1 

Latitude. 

+d;35 

Vcct.  =  p. 

0.0 
06:)546 

June  2.5 

+.3027076 

+.8884948 

+.3855397 

iS  38  37"8 

3.0 

.2946270 

6592 

.8908389 

8396 

.3865567 

5307 

73  7  20.4 

13.6 

0.33 

06:^18 

3.5 

.2865260 

5587 

.8931 199 

1207 

.3875463 

5203 

73  35  62.7 

55.8 

0.30 

064087 

4.0 

.2784051 

4:384 

.8953377 

3387 

.3885085 

4825 

74  4  44.7 

37.7 

0.26 

064:552 

4.5 

.2702651 

2988 

.8974921 

4932 

.3894432 

4172 

74  33  26.4 

19.3 

0.22 

064612 

5.0 

.2621062 

1405 

.8995831 

5844 

.3903502 

3242 

75  2  7.8 

0.6 

0.17 

064867 

5.5 

.2539291 

9639 

.9016l(;6 

6120 

.3912297 

2037 

75  30  49.0 

41.7 

0.11 

065119 

6.0 

.2457345 

7698 

.9035745 

5761 

.3920817 

0557 

75  59  29.9 

22.5 

+0.05 

0653()H 

6.5 

.2375228 

5586 

.9054747 

4765 

.3929060 

8800 

76  28  10.5 

3.0 

—0.01 

065612 

7.0 

.2292946 

3309 

.9073111 

3131 

.3937026 

6767 

76  56  51.0 

43.4 

0.08 

065853 

7.5 

.2210504 

0872 

.9090837 

0859 

.3944715 

4456 

77  25  31.3 

23.6 

0.14 

066091 

8.0 

J2127909 

8282 

.910792:? 

7947 

.3952126 

1867 

77  54  11.3 

3.5 

0.21 

066326 

8.5 

.2045165 

5543 

.9124369 

4395 

.3959259 

9000 

78  22  51.0 

43.1 

0.27 

066557 

9.0 

.1962277 

2661 

.9140173 

0202 

.3966113 

5855 

78  51  30.5 

22.5 

0.34 

066785 

9.5 

.1879252 

9641 

.9155335 

5366 

.3972689 

2431 

79  20  9.9 

1.9 

0.40 

067009 

10.0 

.1796096 

6490 

.9169854 

9887 

.3J)78986 

8729 

79  48  49.1 

41.0 

0.46 

0672.30 

10.5 

.1712813 

3212 

.9183729 

3764 

.3985003 

4746 

80  17  28.1 

19.9 

0.52 

067448 

11.0 

.1629409 

9813 

.9196958 

6996 

.3J>90740 

0484 

80  45  67.0 

58.7 

0.57 

067662 

11.5 

.1545890 

6299 

.92;)954l 

9581 

.3996198 

5942 

81  14  45.7 

37.3 

0.62 

067873 

12.0 

.1462262 

2676 

.9221478 

1521 

.4001376 

1121 

81  43  24.3 

15.8 

0.66 

068081 

12.5 

.1378529 

8948 

.9232768 

2814 

.4006272 

6018 

82  11  62.7 

54.1 

0.69 

068285 

13.0 

.1294697 

5121 

.9243410 

3459 

.4010887 

0634 

82  40  41.1 

32.4 

0.72 

068485 

13.5 

.1210771 

1200 

.9253402 

3454 

.4015222 

4970 

83  9  19.4 

10.6 

0.74 

068681 

14.0 

.1126758 

7192 

Sm274i 

2799 

.4019275 

9024 

83  37  57.5 

48.6 

0.75 

068874 

14.5 

.1042663 

3102 

.9271435 

1493 

.4023046 

2796 

84  6  35.5 

26.6 

0.76 

069064 

15.0 

.0958491 

8935 

.9279475 

9536 

.4026534 

6285 

84  35  13.4 

4.3 

0.76 

069249 

15.5 

.0874248 

4697 

.9286862 

6926 

.4029740 

9492 

85  3  51.3 

42.2 

0.75 

06942!) 

16.0 

.0789940 

:0394 

.9293596 

3663 

.4032663 

2416 

85  32  29.2 

20.0 

0.73 

069605 

16.5 

.0705572 

6931 

.9299676 

9746 

.4035302 

5056 

86  0  67.0 

57.7 

0.70 

069777 

17.0 

.0621150 

1614 

.9305101 

5175 

.4037657 

7413 

86  29  44.7 

35.3 

0.67 

069944 

17.5 

.0536680 

7149 

.9309870 

9947 

.4039728 

9486 

86  58  22.4 

12.9 

0.63 

070105 

18.0 

.0452169 

2643 

.9313983 

4064 

.4041515 

1274 

87  27  0.0 

50.4 

0.59 

070262 

18.5 

.0367622 

8101 

.9317439 

7523 

.4043017 

2777 

87  55  37.5 

27.8 

0.54 

070414 

19.0 

.0283045 

3529 

.9320237 

0325 

.4044232 

3994 

88  24  15.1 

5.3 

0.49 

070560 

19.5 

.0198445 

8934 

.9322376 

2468 

.4045164 

4927 

88  52  52.6 

42.7 

0.43 

070700 

20.0 

.0113828 

4322 

.9323857 

3953 

.4045811 

5576 

89  21  30.1 

20.2 

0.37 

070635 

20.5 

+.0029199 

9698 

.9324679 

4779 

.4046171 

5937 

89  49  67.5 

57.5 

0.31 

070964 

21.0 

—.0055436 

49:« 

.9324841 

4f)45 

.4046244 

6012 

90  18  44.9 

ZiJb 

0.24 

071087 

21.5 

.0140070 

9562 

.9324343 

4451 

.4046032 

5801 

90  47  22.2 

12.0 

0.18 

071203 

22.0 

.0224697 

4185 

.9323186 

3298 

.4045534 

5305 

91  15  59.4 

495 

0.11 

071313 

22.5 

.0309309 

8792 

.9321369 

1485 

.4044750 

452? 

91  44  36.8 

26.4 

—0.04 

071418 

23.0 

.0393901 

3.380 

.9318892 

9012 

.4043680 

3451 

92  13  14.1 

3.6 

+0.03 

071516 

23.5 

.0478466 

7940 

.9315755 

5879 

.4042323 

2099 

92  41  51.3 

40.7 

0.09 

071607 

24.0 

.0562999 

2469 

.9311958 

2087 

.4040679 

0457 

93  10  28.4 

17.7 

0.15 

0716!)2 

24.5 

.0647493 

6958 

.9307500 

7633 

.4038748 

8528 

93  38  65.5 

54.7 

0.20 

071770 

25.0 

.0731940 

1401 

.9302383 

2521 

.4036530 

6312 

94  7  42.5 

31.6 

0.25 

071840 

25.5 

.0816335 

5791 

.9296609 

6751 

.4034026 

3810 

94  36  19.5 

8.5 

0^29 

071904 

26.0 

.0900671 

0123 

.9290177 

0324 

.4031236 

1022 

95  4  56.4 

45.3 

0.33 

071962 

26.5 

.0984942 

4390 

.9283087 

3240 

.4028160 

7948 

95  33  33i2 

22.0 

0.:}5 

072013 

27.0 

.1069141 

8585 

.9275341 

o49o 

.4024801 

4591 

96  1  69.9 

58JS 

0.37 

072058 

27.5 

.1153262 

2702 

.9266939 

7100 

.4021156 

0948 

96  30  46.5 

35.1 

0.38 

072096 

28.0 

.1237299 

6735 

.9257882 

8048 

.4017226 

7020 

96  59  23.1 

11.6 

0.39 

072128 

28.5 

.1321246 

0678 

.9248171 

8342 

.4013012 

2808 

97  27  59.6 

48.0 

0.39 

072154 

29.0 

.1405095 

4523 

.9237808 

7984 

.4008514 

8312 

97  56  36.0 

24.3 

0.39 

072175 

29.5 

.1488842 

8266 

.9226793 

6974 

.4003734 

3534 

98  25  12.3 

0.6 

0.36 

072189 

30.0 

.1572481 

1901 

.9215127 

5313 

.3998671 

8473 

98  53  48.6 

368 

0.33 

072197 

30.5 

.1656007 

5423 

.9202811 

3002 

.3993325 

3129 

99  22  24.8 

12.9 

0.30 

072199 

Jalyl.O 

.1739413 

8826 

.9189846 

:0042 

.3987698 

7504 

99  50  60.9 

48.9 

0.26 

072196 

1.5 

.1822692 

2101 

.9176235 

6436 

.3981791 

1599 

100  19  37.0 

24.9 

0.22 

072189 

2.0 

.1905840 

5246 

.9161979 

2185 

.3975603 

5413 

100  48  13.1 

0.9 

0.17 
+0.1S 

072175 

2.5 

-..19888501  8252 

+.91470791  7290 

+.3969135  8947 

101  16  49.0^  36.7 

072155 

"Scmu^t  dvDotM  a  dungein  tlie  inraoMUiig  figimb 
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Date. 

RECTANGULAll  EQUATORIAL. 

POLAR  ECUPTIC. 

X. 

X'. 

Y. 

Y'- 

z. 

Z'- 

A  =©'8 

X' 

/?  =  0'8 

Log.Rad. 

1878. 

—.2071716 

■M^   9 

+.9131536 

1753 

mM9 

Mm   • 

2203 

True  Longitude. 

li'A 

Latitude. 
+0".C6 

Vect,  =  p. 

0.0 
072130 

1 

!  July  3.0 

1115 

+.3962388 

lof  45  2^!8 

3.5 

.2154433 

3828 

.9115351 

5573 

.3955:J64 

5181 

102  13  60.6 

48.1 

0.00 

072102 

4.0 

.2236995 

6:W7 

.9098528 

8756 

.3948061 

78«1 

102  42  36.3 

23.7 

—0.06 

072069 

4.5 

.2319396 

8785 

.9081067 

1301 

.3940480 

0302 

103  10  72.0 

59.3 

0.12 

072031 

5.0 

.2401631 

1017 

.9062969 

3208 

.3932623 

2448 

103  39  47.7 

34.9 

0.19 

071988 

5.5 

.2483694 

3077 

.9044236 

4480 

.3924490 

4318 

104  8  2.3.4 

10.5 

0.25 

071941 

6.0 

.2565581 

4961 

.9024869 

5119 

.3916083 

5913 

104  36  59.0 

46.0 

0.32 

0718<)1 

6.5 

.2647286 

66^3 

.9004870 

5126 

.3907^02 

7234 

105  5  34.6 

21.5 

0.38 

071837 

7.0 

.2728802 

8176 

.8984240 

4502 

.3898448 

8283 

105  33  70.2 

57.0 

0.44 

071779 

7.5 

.2810125 

:9496 

.8962981 

3249 

.3889221 

9059 

106  2  45.8 

32.5 

0.50 

071718 

8.0 

.2891250 

0618 

.8941095 

1369 

.3879722 

9563 

106  31  21.5 

8.1 

0.56 

071653 

8.5 

.2972171 

1536 

.8918582 

8862 

.3869951 

9795 

106  59  57.1 

43.6 

0.61 

071584 

9.0 

.3052883 

2246 

.8895445 

5731 

.3859910 

9757 

107  28  32.8 

19.2 

0.65 

071510 

9.5 

.3133380 

2740 

.8871686 

1978 

.38495tK) 

9449 

107  56  68.5 

54.8 

0.68 

071433 

10.0 

.3213658 

3016 

.8847306 

7604 

.3839019 

8872 

108  25  44.3 

30.5 

0.71 

071354 

10.5 

.3293712 

3067 

.8822306 

2610 

.3828170 

8026 

108  54  20.2 

6.3 

0.73 

071271 

11.0 

.3373537 

2890 

.8796687 

6S>97 

.3817053 

6912 

109  22  56.2 

42.2 

0.74 

071184 

11.5 

.3453126 

2477 

.8770452 

0768 

.3805669 

5531 

109  51  32.3 

18.2 

0.74 

071092 

12.0 

.3532475 

1824 

.874:}6'32 

3924 

.3794018 

3883 

110  19  68.5 

54.3 

0.74 

070997 

12.5 

.3611579 

0926 

.8716138 

6466 

.3782102 

1970 

110  48  44.8 

30.5 

0.73 

070899 

13.0 

.3690432 

:9777 

.8688062 

8397 

.3769921 

9793 

111  17  21.2 

6.8 

0.72 

070797 

13.5 

.3769028 

837i 

.8659376 

9717 

.3757475 

7350 

111  45  57.7 

43.2 

0.6:: 

070690 

14.0 

.3847363 

6704 

.8630081) 

0427 

.3744765 

4643 

112  14  34.4 

19.9 

0.66 

070579 

14.5 

.3925432 

4771 

.86^0176 

0529 

.3731791 

1672 

112  42  71.3 

56.7 

0.63 

070465 

15.0 

.4003228 

2564 

.8569667 

:0027 

.3718555 

8440 

113  11  48.4 

33.7 

0.59 

070347 

15.5 

.4080745 

0081 

.8538553 

8919 

.3705057 

4945 

113  40  25.7 

10.9 

0.54 

070224 

16.0 

.4157979 

7314 

.8506837 

7210 

.3691298 

1190 

114  8  63.1 

48.2 

0.48 

070096 

16.5 

.4234924 

4257 

.8474520 

4899 

.3677278 

7173 

114  37  40.7 

25.7 

0.42 

069964 

17.0 

.431 1573 

0905 

.8441603 

1989 

.3662999 

2898 

115  6  18.5 

3.4 

0.36 

06I«26 

17.5 

.4387921 

7252 

.8408090 

8482 

.3648461 

8363 

115  34  56.5 

41.4 

0.30 

069683 

18.0 

.4463964 

3294 

.8373982 

4381 

.3633665 

3571 

116  3  34.6 

19.4 

0.23 

069535 

18.5 

.4539695 

9024 

.8339281 

9686 

.3618612 

8521 

116  31  72.9 

57.7 

0.17 

069382 

19.0 

.4615108 

44;)6 

.8303989 

4401 

.3633302 

3213 

117  0  51.5 

36.2 

0.10 

06!)224 

19.5 

.4690197 

:9524 

.8268109 

8527 

.3587737 

7653 

117  29  30.2 

14.8 

—0.04 

06ilD6J 

SO.O 

.4764957 

4283 

.8231643 

2068 

.3571917 

1837 

117  57  69.1 

53.6 

+0.03 

068890 

20.5 

.4839383 

8708 

.8194593 

5024 

.3555843 

5766 

118  26  48.2 

32.6 

0.10 

068715 

21.0 

.4913469 

2794 

.8156960 

7398 

.3539517 

9444 

118  55  27.6 

11.9 

0.16 

068533 

21.5 

.4987208 

6533 

.8118748 

9192 

.3522939 

2869 

119  23  67.1 

51.3 

0.22 

068344 

22.0 

.5060596 

:9920 

,80?9960 

:0411 

.3506110 

6044 

119  52  46.8 

30.9 

0SS7 

068150 

22.5 

.5133627 

2951 

.8040598 

1056 

.3489032 

8970 

120  21  26.8 

10.8 

0.31 

067950 

23.0 

.5206295 

5619 

.8000664 

1129 

.3471706 

1648 

120  49  67.0 

"50.9 

0.35 

067744 

23.5 

.5278594 

7918 

.7960162 

0633 

.3454133 

4078 

121  18  47.3 

31.2 

0.38 

067530 

24.0 

.5350519 

:9843 

.7919094 

9572 

.3436314 

6263 

121  47  27.8 

11.6 

0.40 

067310 

24.5 

.5422063 

1387 

.7877462 

7947 

.3418251 

8204 

122  15  68.5 

52.2 

0.42 

067085 

25.0 

.5493221 

2545 

.7835270 

576*2 

.3399945 

9902 

122  44  49.3 

32.9 

0.43 

U66853 

25.5 

.5563988 

3312 

.7792523 

3022 

.3381398 

1359 

123  13  30.3 

13.8 

0.43 

066614 

26.0 

.5634360 

3685 

.7749223 

9729 

.3362610 

2575 

123  41  71.5 

54.9 

0.42 

066.369 

26.5 

.5704330 

3655 

.7705374 

5887 

.3343582 

3551 

124  10  52.9 

36.2 

0.41 

066119 

27.0 

.5773893 

3219 

.7660978 

1498 

.3324317 

4290 

124  39  34.4 

17.6 

0.39 

065862 

27.5 

.5843044 

2370 

.7616040 

6567 

.3304816 

4793 

125  7  76.0 

59.2 

0.36 

065599 

28.0 

.5911778 

1105 

.7570562 

1096 

.3285080 

5061 

125  36  57.8 

40.9 

0.33 

065330 

28.5 

.5980090 

•.9418 

.7524549 

5090 

.3265112 

5097 

126  5  39.8 

22.9 

0.29 

065056' 

29.0 

.6047975 

7304 

.7478004 

8552 

.3244914 

4903 

126  34  21.9 

4.9 

0.25 

064776 

29.5 

.6115427 

4757 

.7430931 

I486 

.3224485 

4478 

127  2  64.2 

47.1 

0.23 

064491 

30,0 

.6182442 

1773 

.7383333 

3895 

.320:J828 

3825 

127  31  46.7 

29.5 

0.14 

064231 

30.5 

.6249016 

8348 

.7335214 

5783 

.3182945 

2946 

128  0  29.3 

12.0 

0.08 

063906 

31.0 

.6315143 

4477 

.7286578 

7154 

.3161838 

1843 

128  28  72.0 

54.6 

+0.02 

063636 

31.5 

.6380819 

0154 

.7237428 

8011 

.3140507 

0516 

128  57  54.9 

37.4 

—0.05 

0633:)1  i 

Aug.  1.0 

.6446041 

5378 

.7187768 

8357 

.3118955 

8968 

129  26  37.9 

20.3 

0.11 

062992 

^1.5 

.6510803 

0142 

.7137601 

8197 

.3097183 

7200 

129  55  21.1 

3.5 

0.18 

062S78 

2.0 

—.6575100 

4441 

+.70869321  7535 

+.30751931  52151 

13!)  23  64.51  46.8 

—0.24 

062359 

NoiB.— The  accented  letters  correepond  to  the  mean  equinox  and  equator  of  Jan.  Od.O. 
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Date. 
1873. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 
8272 

Y. 

Y'. 
6373 

z. 

Z\ 

True  Longitude. 

30!4 

,5=  ©.'8 

Latitude. 
— (K30 

Lo^..lUd. 
Vect  =  p. 

0.0 
062037 

Aug.  2.5 

.6638929 

+.7035763 

+.3052987 

3013 

130  .52  48!l 

3.0 

.6702287 

1632 

.6984098 

4714 

.3030566 

0596 

131  21  31.8 

14.0 

0.36 

061712 

3.5 

.6765169 

4516 

.6931942 

2565 

.3007932 

7966 

131  49  75.7 

57.8 

0.42 

061382 

4.0 

.6827570 

6919 

.6879297 

9927 

.2985087 

5126 

132  18  59.8 

41.8 

0.47 

061048 

4.5 

.6889487 

8838 

.6826169 

.6806 

.2962031 

2074 

132  47  44.2 

26.1 

0.52 

060711 

5.0 

.6950f)16 

0270 

.6772560 

3203 

.2938767 

8814 

133  16  28.8 

10.6 

0.57 

063373 

5.5 

.7011854 

1210 

.6718475 

9125 

.2915296 

5.347 

133  44  73.6 

55.3 

0.61 

C60031 

6.0 

.70722i:6 

1655 

.6663917 

4574 

.2891620 

1676 

134  13  5B.6 

40.2 

0.64 

059665 

6.5 

.7132236 

1597 

.6608890 

9554 

.286774 1 

7801 

134  42  43.9 

25.5 

0.66 

059337 

7.0 

.7191672 

1036 

.6o533C6 

4066 

.2843659 

3724 

135  11  29.4 

10.9 

0.68 

058986 

7.5 

.725060J 

:9r;68 

.6497439 

8116 

.2819378 

9447 

135  39  75.2 

56.7 

0.69 

058632 

B.O 

.7309017 

8387 

.6441024 

1707 

.2794899 

4973 

136  8  61.2 

42.7 

0.69 

058274 

8.5 

.7366916 

6289 

.6384154 

4844 

.2770222 

0300 

KJ6  37  47.6 

29.0 

0.68 

057914 

9.0 

.7424295 

3671 

.6326831 

7527 

.2745349 

5432 

137  6  34.2 

15.5 

0.67 

057.552 

9.5 

.7481148 

0527 

.6269060 

9763 

.2720282 

0369 

137  35  21.1 

2.3 

0.65 

057187 

10.0 

.7537472 

6855 

.6210846 

1555 

.2695023 

5115 

138  3  68.4 

49.5 

0.62 

056819 

10.5 

.7503265 

2651 

.6152190 

2906 

.2669573 

9669 

138  32  56.1 

37.2 

0.58 

056449 

11.0 

.7648521 

7911 

.6093096 

3818 

.2643933 

4034 

139  1  44.1 

25.1 

0.54 

056076 

11.5 

.7703237 

2631 

.6033568 

4297 

.2618105 

8210 

139  30  32.3 

13.3 

0.50 

055700 

12.0 

.7757408 

6806 

.5973611 

4346 

.2592091 

2201 

139  59  20.9 

1.9 

0.45 

055320 

12.5 

.7811031 

0433 

.5913227 

3967 

.2565892 

6006 

140  27  69.9 

50.8 

0.39 

054937 

13.0 

.7864102 

3508 

.5852420 

3168 

.2539510 

9629 

140  56  59.3 

40.1 

0.33 

054551 

13.5 

.7916617 

6027 

.5791194 

1948 

.2512946 

3069 

141  25  49.0 

29.7 

0.27 

054162 

14.0 

.7968570 

7984 

.5729554 

:0314 

.2486203 

6331 

141  54  39.1 

19.7 

0.21 

053770 

14.5 

.8019959 

9377 

.5667504 

8271 

.2459282 

9414 

142  23  29.7 

10.2 

0.15 

053373 

15.0 

.8070780 

0202 

.5605047 

5820 

.2432184 

2321 

142  52  20.7 

1.1 

0.08 

052973 

15.5 

.8121028 

0454 

.5542187 

2966 

.240491 1 

5052 

143  20  72.1 

52.5 

—0.01 

052570 

16.0 

.8170697 

0128 

.547892J) 

9714 

.2377465 

7609 

143  49  63.8 

44.1 

+0.C6 

052163 

16.5 

.8219785 

9221 

.5415277 

6068 

.2349848 

9998 

144  18  56.0 

36.3 

0.13 

0517.52 

17.0 

.8268288 

7729 

.5351236 

2033 

.2322062 

2217 

144  47  48.6 

28.8 

0.19 

051337 

17.5 

.8316202 

5648 

.5286809 

7612 

.2294109 

4268 

145  16  41.5 

21.7 

0.25 

050917 

18.0 

.8363522 

2973 

.5222001 

2810 

.2265990 

6154 

145  45  34.8 

14.9 

0.30 

050493 

18.5 

.8410244 

:9700 

.5156817 

7632 

.2237707 

7875 

146  14  28.6 

8.6 

0.35 

050C63 

19.0 

.8456365 

5826 

.5091260 

2081 

.2209262 

9435 

146  43  22.8 

2.7 

0.39 

049629 

19.5 

.8501879 

1345 

5025335 

6162 

.2180656 

0836 

147  11  77.4 

57.2 

0.42 

049191 

20.0 

.8546783 

6255 

.4959048 

9880 

.2151897 

2079 

147  40  72.4 

52.1 

0.45 

048748 

20.5 

.8591075 

0562 

.4892403 

3241 

.2122979 

3165 

148  9  67.8 

47.6 

0.47 

048299 

21.0 

.8634750 

4233 

.4825405 

6248 

.2093906 

4097 

148  38  63.6 

43.2 

0.48 

047846 

21.5 

.8^77805 

7293 

.4758059 

8JK)8 

.2064685 

4880 

149  7  59.8 

39.4 

0.49 

047388 

22.0 

.8720235 

:9729 

.4690369 

1224 

.2035313 

5513 

149  36  56.4 

35.9 

0.49 

046926 

22.5 

.8762037 

1536 

.4622341 

3202 

.2005794 

5998 

150  5  53.4 

32.9 

0.48 

046458 

23.0 

.8803208 

2713 

.4553979 

4845 

.1976129 

6338 

150  34  50  7 

30.1 

0.46 

045985 

23.5 

.8843744 

3255 

.4485289 

6161 

.1946321 

6534 

151  3  48.4 

27.7 

0.44 

045507 

24.0 

.8883643 

3160 

.4416277 

7154 

.1916374 

6592 

151  32  46.5 

25.7 

0.41 

045024 

24.5 

.8922900 

2423 

.4346958 

7831 

.1886288 

6510 

152  1  45.0 

24.2 

0.37 

044536 

25.0 

.8961513 

1042 

.4277306 

8194 

.1856066 

6293 

152  30  43.8 

22.9 

0.33 

044044 

25.5 

.89fK)479 

9014 

.4207357 

8250 

.1825714 

5943 

152  59  43.0 

22.1 

0.28 

043547 

26.0 

.9036795 

6337 

.4137107 

8005 

.1795226!  5463 

153  28  42.5 

21.5 

0.23 

043045 

26.5 

.9073458 

3006 

.4066562 

7465 

.1764617 

4853 

153  57  42.3 

21.3 

0.17 

042540 

27.0 

.9109465 

9020 

.3995726 

6634 

.1733871 

4117 

154  26  42.5 

21.4 

0.11 

042031 

27.5 

.9144814 

4376 

^  .3924604 

5517 

.1703005 

3256 

154  55  43.1 

22.0 

+0.05 

041518 

28.0 

.9179502 

9071 

.3853203 

4120 

.1672019 

2275 

155  24  44.0 

22.8 

—0.01 

041000 

28.5 

.9213526 

3102 

.3781528 

2450 

.1640914 

1174 

155  53  45.2 

23.9 

0.07 

040479 

29.0 

.9246885 

6468 

.3709583 

:0510 

.1602691 

9956 

156  22  46.8 

25.4 

0.14 

039955 

29.5 

.9279576 

9166 

.3637373 

8305 

.1578*354 

8623 

156  51  48.7 

27.3 

0.21 

039427 

30.0 

.9311597 

1194 

.3564905 

5841 

.1546905 

7180 

157  20  51.0 

29.5 

0.27 

038895 

30.5 

.9342945 

2549 

.3492184 

3125 

.1515347 

5627 

157  49  53.6 

32.1 

0.33 

038361 

31.0 

.9373619 

3230 

.3419214 

:0159 

.1483681 

3965 

158  18  56.6 

35.0 

0.38 

037825 

31.5 

.9403617 

3235 

.3346002 

6951 

.1451909 

2198 

158  47  59.9 

38.3 

0.43 

037286 

Sept.l  .0 
1.5 

.9432938 

2564 

.3272553 

35C6 

.1420034  0327 

159  16  63.5 

4l.hJ 

0.48 

036742 

—.9461579 

1212 

+.3198871 

982y 

+.1388059  8357 

159  45  67.51  45.S 

—0.52 

036200 

KOTB.—  I  denotes  a  change  In  the  preceding  flgnre. 
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Date. 

RECTANGULAR  BQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

Y, 

Y'. 

z* 

Efm 

X  =  0*8 

A' 

/?=0'8 

Log.Rad. 

1878. 

Septi2.0 

^^v 

9179 

+.3124961 

5923 

MW  V 

6287 

Trae  Longitude. 

II 

50.1 

Ladtade. 
— d!56 

Voct.  =  ji, 

0.0 
035654 

—.9489538 

+.1355985 

160  14  7l!9 

Si.5 

.9516813 

6461 

.3050829 

1795 

.1323815 

4122 

160  43  76.7 

54.9 

0.59 

035106 

3.0 

.9543402 

3058 

.2976480 

7450 

.1291552 

1863 

161  13  21.8 

0.0 

0.61 

034556 

3.5 

.9569305 

8968 

ii901919 

2893 

.1259197 

9513 

161  42  27.3 

5.4 

0.62 

034005 

4.0 

.9594519 

4190 

JSJ827152 

8130 

.1226752 

7072 

162  11  33.2 

nsi 

0.63 

033454 

4.5 

.9619042 

8721 

J2752183 

3165 

.1194221 

4545 

162  40  39.5 

17.5 

0.63 

032901 

5.0 

.9642872 

2559 

.2677017 

8002 

.1161606 

1934 

163  9  46.3 

24.2 

0.62 

032346, 

5.5 

.9666008 

5703 

'  .2631659 

2648 

.1128908 

9240 

163  38  53.5 

31.4 

0.60 

031790. 

6.0 

.9688448  8151 

.2526114 

71 C6 

.1096129 

6465 

164  7  61.1 

38.9 

0.57 

031  2:m, 

6.5 

.9710191 

:9902 

.2450387 

1383 

.1063270 

3610 

164  36  69.1 

46.9 

0.54 

030677' 

7.0 

.9731234 

0954 

.2374484 

5483 

.1030336 

0681 

165  6  77.6 

55.3 

0.50 

030118; 

7.5 

.9751575 

1303 

.2298410 

9413 

.0997328 

7678 

165  35  26.5 

4.1 

0.45 

029559 

8.0 

.9771814 

0950 

.2222169 

3175 

.0964248 

4602 

166  4  35.9 

13.4 

0.40 

028999 

8.5 

.9790148 

:9892 

.2145766 

6775 

.0931097 

1455 

166  33  45.8 

23.2 

0.35 

028438 

9.0 

.9808376 

8128 

.2069207 

:0219 

.0897879 

8241 

167  2  56.2 

33.6 

0.29 

027876 

9.5 

.9825895 

5656 

.1992497 

3512 

.0864596 

4962 

167  31  675 

44.5 

0.23 

027313 

10.0 

.9842705 

2475 

.1915641 

6659 

.0831249 

1619 

168  0  78.6 

55.9 

0.16 

026749 

10.5 

.9858804 

8583 

.18:^8643 

9664 

.0797841 

8216 

168  30  30.5 

7.7 

0.10 

026185 

11.0 

.9874190 

3978 

.1761510 

2534 

.0764374 

4753 

168  59  42.8 

20.0 

—0.03 

025620 

1J.5 

.9888862 

8658 

.1684246 

5273 

.0730851 

1234 

169  28  55.7 

32.8 

+0.04 

025054 

12.0 

.9902817 

2622 

.1606856 

7886 

.0697273 

7660 

169  57  6^2 

46.3 

0.11 

024486 

12.5 

.9916054  5868 

.1529345 

:0378 

.0663642 

4033 

170  27  23.2 

0.3 

0.18 

023917 

13.0 

.JI928571 

8394 

.1451721 

2756 

.0629961 

:0356 

170  56  37.7 

14.7 

0.24 

023346 

13.5 

.9940366 

0198 

.1373987 

5023 

.0596232 

6631 

171  25  52.8 

29.8 

0.30 

0227741 

14.0 

.9951439 

1280 

.1296149 

7189 

.0562459 

2862 

171  54  68.5 

45.4 

0.35 

022200 

14.5 

.9961788 

1638 

.1218213 

9256 

.0528642 

9049 

172  24  24.7 

1.6 

0.40 

021624 

15.0 

.9971411 

1271 

.1140184 

1229 

.0494785 

5196 

172  53  41.5 

18.3 

0.45 

021046 

15.5 

.9980306 

0175 

.1062069 

3116 

.0460891 

1306 

173  22  58.8 

35.6 

0.49 

0204661 

16.0 

.9988471 

8349 

.0983873 

4922 

.0426961 

7380 

173  51  76.6 

53.3 

0.52 

019883 

16.5 

.9995905 

5792 

.0905602 

6653 

.0392997 

3420 

174  21  35.0 

11.7 

0.54 

019298 

17.0 

1.0002607 

2504 

.0827261 

8314 

.0359003 

9430 

174  50  54.0 

30.6 

0.56 

018711 

17.5 

1.0008576 

8482 

.0748858 

9913 

.0324982 

5413 

175  19  73.5 

50.0 

0.67 

018120 

18.0 

1.0013811 

3727 

.0670398 

1455 

.0290936 

1371 

175  49  33.4 

9.8 

0.58 

017527 

18.5 

1.0018311 

8237 

.0591886 

2945 

.0256867 

7306 

176  18  53.9 

30.3 

0.57 

016932 

19.0 

1.0022074 

2010 

.0513329 

4389 

.0222779 

3221 

176  47  75.0 

51.3 

0.55 

016335 

19.5 

1.0025101 

5046 

.0434733 

5795 

.0188674 

9120 

177  17  36.6 

12.9 

0.53 

015735 

20.0 

1.0027391 

7346 

.0356104 

7167 

.0154553 

5003 

177  46  58.7 

34.9 

0.50 

015132 

20.5 

1.0028943 

8908 

.0277449 

8514 

.0120420 

0874 

178  15  81.3 

57.5 

0.47 

014526 

21.0 

1.0029755 

9730 

.0198773 

9839 

.0086278 

6735 

178  45  44.4 

20.5 

0.43 

013917 

21.5 

1.0029829 

9814 

.0120083 

1150 

.0052130 

2591 

179  14  68.0 

44.1 

0.38 

013305 

22.0 

1.0029164 

9159 

+.0041384 

2452 

+.0017977 

8441 

179  44  32.1 

8.1 

0.32 

012691 

22.5 

1.0027759 

7764 

—.0037318 

6249 

—.0016177 

5709 

180  13  56.7 

32.7 

0.27 

012074 

23.0 

1.0025614 

5629 

.0116017 

4947 

.0050330 

:9859 

180  42  81.8 

57.7 

0.21 

011455 

23.5 

1.0022730 

2755 

.0194705 

3634 

0084479 

4004 

181  12  47.3 

23.2 

0.14 

010834 

24.0 

1.0019107 

9142 

.0273377 

2305 

.0118621 

8143 

181  41  73J2 

49.0 

0.08 

010210 1 

24.5 

1.0014745 

4790 

.0352027 

0954 

.0152754 

2272 

182  U  39.6 

15.4 

+0.02 

009584! 

25.0 

1.0009643 

9699 

.0430649 

:9575 

.0186875 

6390 

182  40  66.6 

42.3 

—0.04 

008956 

25.5 

1.0003802 

3868 

.0509237 

8162 

.0220980 

0491 

183  10  34.0 

9.7 

0.10 

006327. 

26.0 

.9997224 

7300 

.0587784 

6709 

.0255067 

4575 

183  39  61.8 

37.4 

0.17 

007696 

26.5 

.9989908 

9994 

.0666285 

5209 

.0289134 

8639 

184  9  30.1 

5.7 

0.23 

007063 

27.0 

.9981855 

1952 

.0744734 

3658 

.0323178 

2680 

184  36  58.8 

34.3 

Oi28 

006429 

27.5 

.9973066 

3175 

.0823125 

2048 

.0357195 

6694 

185  8  27.9 

3.3 

0.34 

005794 

28.0 

.9963542 

3660 

.0901450 

0373 

.0391185 

0681 

185  37  57.4 

32.7 

0.39 

005158 

28.5 

.9953283 

3411 

.0979705 

8628 

.0425144 

4636 

186  7  27.4 

2,7 

0.43 

004521 

29.0 

.9942290 

2429 

.1057884 

6807 

.0459069 

8558 

186  36  57.9 

33.1 

0.47 

003883, 

I 

29.5 

.9930565 

0714 

.1 135981 

4904 

.0492959 

2445 

187  6  28.8 

4.0 

0.50 

003245 

30.0 

.9918108 

8268 

.1213990 

2913 

.0526812 

6295 

187  35  60.1 

35.2 

0.53 

002638 

30.5 

.9904921 

5092 

.1291906 

0829 

.0560624 

0104 

188  5  31.8 

6.9 

0.54 

001971 

Oct.  1.0 

.9891004 

1185 

.1369724 

8648 

.0594392 

3869 

188  34  64.0 

39.0 

0.55 

001333 

1.5 

.9876359 

6550 

.1447439 

6363 

.0628115 

7587 

189  4  36.7 

11.7 

0.53 

000697 

2.0 

—.9860986 

1188 

—.1525044 

3969 

—.0661791 

1262 

189  33  69:8 

44.7 

—0.51 

000061 

'Note.— The  accented  letters  oorreapond  to  the  mean  eqoliua  and  equator  of  Jan.  Od.O. 


SUN'S  COORDINATES,  18T3.      399 


Date. 
1S7S. 

EBCTANGULAK  EQUATORIAL. 

POTMR  ECLIPTIC. 

—.9844887 

X'. 
5100 

T. 

Y'. 
1458 

Z. 

Z'. 

TnieLoDgitudo. 

18!2 

/3  =  (2>'8 

Latitude. 
— d!50 

Log.  Had. 
Vect.  =  (B. 

9  9 
999426 

Oct.  2.5 

—.1602533 

—.0695417 

4885 

190  3  43!3 

3.0 

.9828062 

8285 

.1679901 

8827 

.0726990 

8456 

190  32  77.4 

52.2 

0.49 

998791 

3.5 

.9810514 

0747 

.1757144 

6070 

.0762507 

1974 

191  2  52.0 

26.8 

0.46 

998159 

4.0 

.9792244 

2488 

.1834257 

3184 

.0795967 

5427 

191  32  27.0 

1.7 

0.42 

997527 

4.5 

.9773252 

3507 

.1911233 

0161 

'  0829368 

88)^ 

192  1  62.5 

37.2 

0.38 

996896 

5.0 

.9753538 

3804 

.U)88067 

6996 

.086^707 

2162 

192  31  38.4 

13.0 

0.33 

9%'267 

5.5 

.9733106 

3383 

.2064754 

3684 

.0895981 

5433 

193  0  74.9 

49.5 

0.28 

995640 

6.0 

.9711956 

2244 

.2141289 

0220 

.0929189 

8639 

193  30  51.8 

26.3 

0.23 

995014 

6.5 

.9690089 

0388 

.2217666 

6598 

.0962328 

1775 

194  0  29.2 

3.7 

0.17 

994389  i 

7.0 

.9667506 

7816 

i5293879 

2813 

.0})95394 

4839 

194  29  67.0 

41.4 

0.11 

993767 

7.5 

.9644209 

4530 

.2369923 

8858 

.1028388 

7830 

194  59  45.5 

19.9 

—0.04 

993147 

8.0 

.9620199 

0531 

.2445794 

4731 

.1061306 

0746 

195  28  84.5 

58.8 

+0.03 

992528 

8.5 

.9595476 

5819 

.2521485 

0423 

.1094147 

3585 

195  58  64.1 

38.4 

0.10 

991911 

9.0 

.9570041 

0395 

J2596990 

5930 

.1126907 

6343 

196  28  44.2 

18.4 

0.16 

9912<)6 

9.5 

.9543897 

4262 

Jd672305 

1247 

.1159585 

9018 

196  57  84.9 

59.1 

0.22 

990682 

10.0 

.9517045 

7421 

iJ747425 

6369 

.1192179 

1610 

197  27  66.1 

40.2 

0.28 

990069 

10.5 

.9489485 

9872 

.2822344 

1290 

.1224686 

4115 

197  57  47.9 

21.9 

0.34 

989459 

11.0 

.9461219 

1618 

ii897058 

6006 

.1257103 

6530 

198  -27  30.3 

4.3 

0.41 

988851 

11.5 

.9432248 

2658 

.2971559 

0509 

.1289429 

8854 

198  56  73.3 

47.2 

0.46 

988243 

12.0 

.9402573 

2994 

.3045642 

4794 

.1321661 

1084 

V,fO  26  56.8 

30.7 

0.50 

987637 

12.5 

.9372196 

2628 

.3119902 

8856 

.1353795 

3217 

199  56  40.9 

14.8 

0.54 

987032 

13.0 

.9341119 

1562 

.3193733 

2689 

.1385830 

5249 

200  25  85.7 

59.5 

0.58 

986428 

13.5 

.9309344 

9798 

.3267c28 

6286 

.1417763 

7180 

200  55  71.0 

44.7 

0.61 

985824 

14.0 

.9276872 

7337 

.3340682 

:9643 

J449592 

9007 

201  25  56.8 

30.5 

0.63 

985222 

14.5 

.9243704 

4180 

.8413788 

2751 

.1481314 

0727 

201  55  43.2 

16i) 

0.64 

984621 

15.0 

.9209841 

:0329 

.3486641 

5607 

.1512928 

2340 

202  25  30.3 

3.9 

0.64 

984020 

15.5 

.9175287 

5786 

.3559235 

8203 

.1544429 

3839 

202  54  77.9 

51.5 

0.63 

983418 

16.0 

.9140044 

0554 

.3631565 

0536 

.1575816 

5225 

203  24  66.0 

39.5 

0.61 

982817 

16.5 

.9104113 

4634 

.3703625 

2599 

.1607086 

6493 

203  54  54.7 

28.1 

0.59 

982217 

17.0 

.J)067495 

8028 

.3775409 

4386 

.1638237 

7643 

204  24  43.9 

17J2 

0.57 

981617 

17.5 

.9030194 

0738 

.3846911 

5891 

.1669266 

8670 

204  54  33.7 

7.0 

0.53 

981017 

18.0 

.8992213 

2768 

.3918127 

7110 

.1700171 

:9574 

205  23  84.0 

57.2 

0.49 

980417 

16.5 

.8953553 

4120 

.3989049 

8035 

.1730949 

0350 

205  53  74.9 

48.1 

0.45 

979816 

19.0 

.8914216 

4795 

.4059672 

8662 

.1761596 

0996 

206  23  66.4 

39.5 

0.40 

979215 

19.5 

.8874205 

4795 

.4129990 

8983 

.1792112 

1511 

206  53  58.4 

31.5 

0.34 

978615 

20.0 

.8833525 

4126 

.419}J997 

8994 

.1822494 

1892 

207  23  50.9 

23.9 

0.28 

978015 

20.5 

.8792178 

2790 

.4269688 

8688 

.1852739 

2136 

207  53  43.9 

16.9 

052 

977415 

21.0 

.8750166 

0790 

.4339057 

8061 

.1882843 

2239 

208  23  37.4 

10.3 

0.16 

976816 

21. .5 

.8707493 

8128 

.4408097 

7104 

.1912805 

2200 

208  53  31 .4 

4.2 

0.09 

976216 

22.0 

.8664163 

4809 

.4476804 

5815 

.1942622 

2016 

209  22  85.9 

58.6 

+0.02 

975616 

22.5 

.8620179 

0837 

.4545172 

4187 

.1972292 

1685 

209  52  80.9 

53.6 

—0.05 

975016 

*  23.0 

.8575543 

6213 

.4613195 

2214 

.2001812 

1204 

210  22  76.3 

48.9 

0.11 

974417 

23.5 

.8530259 

0940 

.4680866 

:9889 

.2031 180 

0571 

210  52  72.1 

44.7 

0.17 

973819 

24.0 

.8484331 

5023 

.4748182 

7209 

.2060394 

:9785 

211  22  68.4 

40.9 

0.23 

973221 

24.5 

.8437762 

8465 

.4815137 

4168 

.2089450 

8840 

211  52  65  J^ 

37.7 

0.29 

972624 

25.0 

.8390556 

1271 

.4881725 

0760 

.2118347 

7737 

212  22  6*2.5 

34.9 

0.34 

972027 

25.5 

.8342716 

3442 

.4947940 

6979 

.2147083 

6472 

212  52  60.1 

32.4 

0.39 

9714:W 

26.0 

.8294247 

4984 

.5013778 

2822 

.2175655 

5044 

213  22  58.1 

30.3 

0.43 

970836 

.  26.5 

.8245153 

5902 

.5079234 

•8282 

.2204061 

3449 

213  52  56.5 

28.6 

0.46 

970243 

27.0 

.8195436 

6197 

.5144302 

3355 

.2232298 

1686 

214  22  55.4 

27.4 

0.49 

969652 

27.5 

.8145101 

5873 

.5208979 

8036 

.2260364 

:9752 

214  52  54.7 

26.7 

0.51 

969064 

28.0 

.8094154 

4937 

.52r3260 

2322 

.2288259 

7647 

215  22  54.4 

26.3 

0.52 

968477 

28.5 

.8042598 

33J;2 

.5337138 

6205 

.2315978 

5366 

215  52  54.4 

26  3 

0.52 

967892 

29.0 

.7990436 

1242 

.540C610 

:f)682 

.2343519 

2906 

216  22  54.8 

26.6 

0.52 

967308 

29.5 

.7937672 

8489 

.5463672 

2749 

.2370882 

0269 

216  52  55.7 

27.5 

0.50 

966728  ' 

30.0 

.7884311 

5131) 

.5526320 

5402 

.2398065 

7452 

217  22  57.0 

28.7 

0.48 

966151 

30.5 

.7830357 

1197 

.5588546 

7633 

iM25C64 

4451 

217  52  58.7 

30.3 

0.45 

965577 

31.0 

.7775813 

66G5 

.5650347 

:9440 

.24518781  1265 

218  22  60.7 

32.2 

0.42 

9650C6  ' 

31.5 

.7720683 

1546 

.571172(5 

0818 

.2478506,  7893 

218  52  63.2 

34.6 

0.38 

964438  1 

Nov.  1.0 

.7664972 

5846 

.5772660 

1764 

.2504947 

4334 

219  22  66.1  37.4 

0.:« 

963825 

1.5 

—.7608684 

9569 

-.5833162'  2271 

—.2531198'  05861 

219  52  69.4  4.).7 

—0.28 

'  <;63316 

KOTB.— s  denotes  a  cbanfce  iu  the  pieceding  llgiire. 


400     SUN'S  COORDINATES,  1873 


Date. 

1873. 

Nov.  2.0 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

—.7551822 

X'. 
2719 

Y. 

Y'. 
2336 

Z. 

aE'. 

Truo  Longitude. 

44.4 

Latitude. 

Log.  Sad. 
Vect.=^. 

~  "9.9   ■ 
962757 

—.5893221 

—.2557256 

6644 

220  22  73/2 

— d;23 

2.5 

.7494390 

5298 

.5952833 

1953 

.2583121 

2509 

220  52  77.4 

48.6 

0.17 

962205 

3.0 

.7436393 

7312 

.6011995 

1121 

.2608790 

8179 

221  22  82.0 

53.1 

0.11 

961657  1 

3.5 

.7377834 

8764 

.6070701 

:9833 

.2634261 

3650 

221  52  86.9 

58.0 

—0.04 

961113 

4.0 

.7318718 

9660 

.6128947 

8085 

.26595^1 

8921 

222  23  32.2 

3.2 

+0.02 

960573 

4.5 

.7259049 

:0002 

.61H6729 

5873 

.2684600 

3991 

222  53  38.1 

9.0 

0.09 

5160037 

5.0 

71J)8832 

9796 

.6244043 

3193 

.2709466 

8858 

223  23  44.4 

15.2 

0.16 

959506 

5.5 

.7138071 

9046 

.6300884 

0040 

.27:M128 

:i52i 

223  53  51.1 

21.8 

0.23 

958979 

6.0 

.7076769 

7756 

.6357248 

6411 

.2758583 

7J)77 

224  23  58.2 

28.8 

0.29 

958456 

6.5 

.7014930 

5928 

.6413132 

2301 

.27828:31 

2226 

224  53  65.8 

36.4 

0.35 

957i)38 

7.0 

.6952559 

3568 

.6468531 

7707 

.2806869 

6265 

225  23  73.8 

44.3 

0.41 

5157425 

7.5 

.6889659 

:0679 

6523441 

2623 

.283C696 

0093 

225  53  82.3 

52.8 

0.46 

956916 

8.0 

.6826233 

7265 

•  .6577858 

7047 

.2854310 

3708 

226  24  31 .3 

1.7 

0.51 

956412 

8.5 

.6762288 

3331 

.6631777 

0973 

.2877702 

7101 

226  54  40.9 

11.2 

0.55 

955912. 

9.0 

.6697827 

8881 

.6685195 

4398 

.2900879 

0277 

227  24  50.9 

21.1 

0.59 

955416, 

9.5 

.6632852 

3917 

.6738106 

7316 

.2923833 

3234 

227  54  61.4 

31.5 

0.61 

954924  ' 

10.0 

.6567368 

8445 

.67iK)505 

:9722 

.2946567 

5970 

228  24  72.5 

42.5 

0.63 

954435 

10.5 

.6501382 

2470 

.6842389 

1613 

.2969081 

8485 

228  54  84.0 

53.9 

0.64 

J«3950  ' 

11.0 

.6434897 

5996 

.6893754 

2985 

.2991369 

0775 

229  25  35.9 

5.7 

0.65 

953469 

11.5 

.6367917 

9027 

.6944595 

3833 

.3013430 

2837 

229  55  48.4 

18.2 

0.65 

952992 

12.0 

.6300446 

1567 

.6994907 

4153 

.3035262 

4671 

230  25  61.4 

31.1 

0.64 

952519 

12.5 

.6232491 

3623 

.7044687 

3940 

.3056865 

6275 

230  55  74.8 

44.5 

0.62 

952050 

13.0 

.6164056 

5199 

.7093930 

3191 

.3078235 

7649 

231  25  88.6 

58.2 

0.60 

95158:1  1 

13.5 

.6095146 

6300 

.7142632 

1901 

.30519369 

8783 

231  56  42.9 

12.4 

0.57 

95112.) 

14.0 

.6025766 

6930 

.7190788 

0065 

.3120266 

:9682 

232  26  57.8 

27.2 

0.53 

950660 

14.5 

.5955921 

7096 

.7238394 

7679 

.3140925 

0343 

232  56  73.1 

42.4 

0.48 

950202. 

15.0 

.5885616 

6802 

.7285446 

4739 

.3161345 

0765 

233  26  88.8 

58.0 

0.42 

949747 

15.5 

.5814a'>7 

6054 

.7331940 

1241 

.3161523 

0945 

233  57  45.0 

14.1 

0.37 

949295 

16.0 

.5743648 

4855 

.7377871 

7180 

.3201456 

11880 

234  27  61.6 

30.6 

0.32 

948846 

16.5 

.5671995 

3213 

.7423235 

2552 

.3221 143 

0569 

234  57  78.7 

47.7 

0.26 

948400 

17.0 

.5599903 

:1132 

.7468029 

7355 

.:«40584 

0012 

235  28  36.2 

5.1 

0.19 

947956 

17.5 

.5527378 

8618 

.7512248 

1582 

.3259776 

9206 

235  58  54.1 

23.0 

0.13 

947515 

18.0 

.5454424 

5674 

.7555887 

5230 

.3278717 

8150 

236  28  72.3 

41.1 

+0.06 

947077 

18.5 

.5381049 

2310 

.7598945 

8296 

.3297404 

6839 

236  58  90.9 

59.6 

—0.01 

946640 

19.0 

.5307259 

8531 

.7641417 

0777 

.3315837 

5275 

237  29  49.9 

18.5 

0.07 

946205 

19.5 

.5223058 

4340 

.7683299 

2668 

.3334014 

3454 

237  59  69.3 

37.8 

0.13 

945773 

20.0 

.5158453 

9745 

.7724589 

3967 

.3351934 

1377 

238  29  89.1 

57.5 

0.19 

945344 

20.5 

.5083451 

4753 

.7765281 

4668 

.3369594 

9040 

239  0  49.2 

17.5 

0iJ5 

944918 

21.0 

.5008058 

9370 

.7805374 

4771 

.3386996 

6443 

239  30  69.6 

37.8 

0.31 

944495 

21.5 

.4932279 

3601 

.7844864 

4270 

.3404132 

3584 

240  0  90.4 

58.6 

0.36 

944074 

22.0 

.4a56120 

7452 

.7883746 

3162 

.3421005 

0460 

240  31  51.5 

19.6 

0.41 

943656 

22.5 

.4779587 

:0929 

.7922019 

1444 

.3437613 

7071 

241  1  72.9 

40.9 

0.45 

943241 

23.0 

.4702688 

4040 

.7959678 

9113 

.3453955 

3416 

241  32  34.6 

2.5 

0.48 

942829 

23.5 

.4625428 

67i)0 

.7996721 

6166 

.3470030 

•9494 

242  2  56.5 

24.3 

0.50 

942420 

24.0 

.4547813 

9185 

.8033145 

2600 

.3485836 

5303 

242  32  78.7 

46.4 

0.51 

942015 

24.5 

.4469850 

:1232 

.8068948 

8413 

.3501371 

0841 

243  3  41.2 

8.8 

0.51 

{141614 

25.0 

.4391546 

2938 

.8104126 

3601 

,3516635 

6108 

243  33  64.0 

31.5 

0.61 

1^41217 

25.5 

.4312906 

4308 

.8138677 

8162 

.3531627 

1103 

244  4  87.0 

54.4 

050 

940823 

26.0 

.4233937 

5348 

.8172598 

2093 

.3546346 

5826 

244  34  50.2 

17.5 

0.48 

940434 

26.5 

.4154645 

6066 

.8205887 

5392 

.3560790 

0273 

245  4  73.6 

40.9 

0.46 

940349 

27.0 

.4075036  6467 

.8238542 

8057 

.3574959 

4446 

245  35  37.3 

4.5 

0.43 

93C669 

27.5 

.3995117 

6557 

.8270560 

0085 

.3588850 

8340 

246  5  61.3 

28.4 

0.40 

93929:i 

28.0 

.3914894 

6343 

.8301930 

1475 

.3602463 

1957 

216  35  85.5 

52.5 

0.36 

938921 

28.5 

.38*34374 

5833 

.8332677 

2223 

.36157<)9 

5297 

247  6  49.9 

16.8 

0.31 

938555 

29.0 

.3753562 

5030 

.8362773 

2330 

.3628856 

8358 

247  36  74.5 

41.3 

0.25 

938194 

29.5 

.3672463 

3940 

.8392223 

1791 

.3641632 

1138 

248  7  39.4 

6.1 

0.20 

937838 

30.0 

.35910841  2570 

.8421026 

0605 

.3654126 

3636 

248  37  64.5 

31.1 

0.14 

9374*:$ 

30.5 

.3509433!  0928 

.844;?180 

8770 

.3666339 

5853 

249  7  Sd.S 

56.3 

0.08 

937145 

Dec.  1.0 

.3427514 

9018 

.8476683 

6284 

.36782701  7788 

249  38  55.3 

21.7 

—0.01 

9C6S07 

li> 

.3345333 

684<:' 

I   .8503533 

3145 

'   .3689917 

9439 

250  8  81.C 

47.4 

+0.06 

9:^6474 

2.0 

— .3262897i  4418 

—.8529729 

'  9352 

—.37012801  0806 

250  39  47.(.1  13.3 

+0.12 

!)36147  , 

NoTE.~The  accented  lettora  correspond  to  the  mean  equinox  and  equator  of  Jan.  Od.O. 
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Dftte. 

RECTANGULAR  EQUATORIAL. 

POLAR  ECLIPTIC. 

X. 

X'. 

X. 

T'. 

Z. 

Z'. 

X  =  ©'8 

?J 

/3  =  0's 

Lo^.  Rad. 

1S7S. 

1741 

—.8555268 

Jim     V 

4902 

1888 

True  Longitude 

39;5 

Latitude. 

+9!lrt 

VecL»=p. 

9.9 
9:J5827 

Dec.  2U) 

—.3180211 

—.3712358 

0   /   // 
251  9  73.3 

3.0 

.3097282 

8821 

.8580149 

:9795 

.3723151 

2685 

251  40  39.8 

5.9 

0.25 

935514 

3.5 

.3014116 

5663 

.8604368 

4025 

.3r33657 

3195 

252  10  66.5 

32.5 

0.31 

935207 

4.0 

.2930718 

2273 

.8627924 

7593 

.3743876 

3419 

252  40  93.5 

59.4 

0.37 

9349C6 

4.5 

.2847094 

8658 

.8650816 

0497 

.3753807 

3354 

253  11  60.7 

26.5 

0.43 

934611 

5.0 

.2763251 

4823 

.8673042 

2735 

.3763449 

3001 

253  41  88.2 

53.9 

0.48 

934323 

5.5 

.2679194 

:0774 

.86.04601 

4306 

.3772802 

2358 

254  12  55.9 

21.5 

0.52 

934041 

6.0 

J2394920 

6517 

.8715490 

5207 

.3781865 

14;% 

254  42  83.9 

49.4 

0.56 

933767 

6.5 

.251046:1 

2059 

.8735708 

5437 

.3790636 

0201 

255  13  52.2 

17.7 

0.59 

9;13498 

7.0 

.2425801 

7405 

.8755252 

4994 

.3799115 

8685 

255  43  80.7 

46.1 

0.62 

933236 

7.5 

.2340948 

2560 

.8774121 

3875 

.3807302 

6877 

256  14  49.5 

14.8 

0.64 

932980 

8.0 

.2255911 

7530 

.8792314 

2081 

.3815196 

4776 

256  44  78.6 

43.8 

0.65 

932731 

8.5 

.2170698 

2325 

.8809828 

9607 

.3822795 

2380 

257  15  48.0 

1:1.1 

0.65 

932488 

9.0 

.2085314 

6949 

.8826662 

6454 

.3830099 

:9689 

257  45  77.6 

42.6 

0.64 

932251 

9.5 

.1999765 

:1407 

.8842814 

2619 

.3837108 

6703 

258  16  47.5 

12.4 

0.63 

932019 

10.0 

.1914058 

5707 

.8858282 

8100 

.3843822 

3422 

258  46  77.7 

42.5 

0.61 

9317.03 

10.5 

.1828199 

9855 

.8873065 

2896 

.3850238:98431 

259  17  48.1 

12.8 

0.58 

931572 

11.0 

.1742194 

3857 

.8887161 

7005 

.3856356 

5966 

259  47  78.8 

43.4 

0.54 

931357 

11.5 

.1656051 

7721 

.8900568 

0425 

.386^175 

1790 

260  18  49.8 

14.3 

0.50 

931148 

12.0 

.1569775 

:1452 

.8913285 

3155 

.3867695 

7316 

260  48  81.0 

45.4 

0.46 

930944 

12.5 

.1483372 

5056 

.8925310 

5193 

.3872915 

2541 

261  19  52.4 

16.7 

0.41 

930744 

13.0 

.1396851 

8542 

.8936643 

6539 

.:1877835  7466 

261  49  84.1 

48.3 

0.35 

930549 

13.5 

.1310218 

1916 

.8947281 

7190 

.3882453  2089 

262  20  56.1 

20.2 

0.29 

930360 

14.0 

.1223480 

5184 

.8957221 

7144 

.3886771 

6412 

262  50  88.3 

52.3 

0.23 

930176 

14.5 

.1136642 

8352 

.8966464 

6400 

.3890786 

0433 

263  21  60.7 

24.6 

0.17 

929996 

15.0 

.1049712 

:1428 

.8975010 

4960 

.3894498 

4151 

263  51  93.3 

57.1 

0.10 

929820 

15.5 

.0962698 

4420 

.89828.58 

2821 

.3897907 

7566 

264  22  66.1 

29.8 

+0.03 

929649 

16.0 

.0875607 

7335 

.8990005 

:9982 

.3901011 

0676 

264  53  39.3 

2.9 

—0.03 

929483 

16.5 

.0788445 

:0179 

.8996450 

6440 

.3903810 

3480 

265  23  72.5 

36.1 

0.10 

929320 

17.0 

.0701220 

2960 

.9002193 

2197 

.3906305 

5981 

265  54  45.9 

9.4 

0.16 

929161 

17.5 

.0613938 

5684 

.9007233 

7250 

.3908496 

8178 

266  24  79.5 

42.9 

0.22 

929006 

18.0 

.0526606 

8357 

.9011569 

1602 

.3910381 

0069 

266  55  53.3 

16.6 

0.27 

928856 

18.5 

.0439232 

:0989 

.9015201 

5248 

.3911960 

1654 

267  25  87.2 

50.4 

0.32 

928709 

19.0 

.0351825 

3587 

.9018129 

8190 

.3913234 

2934 

267  56  61.2 

24.3 

0.36 

928.'»66 

19.5 

.0264390 

6157 

.9020352 

0427 

.3914202 

3908 

268  26  i)5.3 

58.3 

0.40 

928427 

20.0 

.0176935 

8707 

.9021870 

Vj6'J 

.3914862 

4574 

268  57  69.5 

32.4 

0.43 

928291 

20.5 

.0089468 

:1245 

.JK)22683 

2787 

.3915217 

49:35 

269  28  43.8 

6.6 

0.46 

<)28160 

21.0 

—  .0001996 

3778 

.90227i)2 

2911 

.3915266 

4990 

269  58  78.1 

40.8 

0.48 

928033 

21.5 

+.0085476 

3690 

.9022195 

2328 

.3915009 

4739 

270  29  52.6 

15.2 

0.49 

927910 

22.0 

.0172939 

1149 

.9020894 

1042 

.3914444 

4181 

270  59  87.1 

49.6 

0.49 

JI27792  ' 

22.5 

.0260385 

8591 

.9018889 

9052 

.3913575 

3318 

271  30  61.7 

24.1 

0.48 

92767tf 

23.0 

.0347809 

6011 

.9016181 

6359 

.3912400 

2149 

272  0  96.3 

58.6 

0.47 

J>27569 

23.5 

.0435203 

3401 

.9012770 

2963 

.3910918 

0673 

272  31  70.9 

33.1 

0.45 

927464 

24.0 

.0524559 

0754 

.9008656 

8864 

.3909130 

8892 

273  2  45.5 

7.6 

0.42 

927:164 

24.5 

.0609871 

8062 

.9003841 

4064 

.3907039 

6807 

273  32  80.1 

42.1 

0.38 

927269 

25.0 

.0697132 

5319 

.8908324 

8562 

.3904643 

4417 

274  3  54.7 

16.6 

0.34 

i)27I79 

25.5 

.0784334 

2518 

.8!)92106 

2359 

.3901942 

1722 

274  :J3  89.3 

51.1 

0.30 

927094 

26.0 

.0871470 

9651 

.8985188 

5456 

.3898937 

8724 

275  4  63.9 

25.6 

0.25 

927015 

26.5 

.0958535 

6713 

.8977571 

7854 

.3895629 

5422 

275  35  38.5 

0.2 

0.19 

926!)41 

27.0 

.1045522 

3697 

.8969256 

9555 

.3892018 

1818 

276  5  73.0 

34.6 

0.13 

926873 

27.5 

.1132423 

0595 

.8960245 

0559 

.3888105 

7912 

276  :36  47.6 

9.1 

0.07 

926811 

28.0 

.1219232 

7402 

.8950537 

0867 

.3883889 

3703 

277  6  82.2 

43.6 

—0.01 

926755 

28.5 

.1305942 

4109 

.8940134 

0479 

.3879372  9193 1 

277  37  56.6 

17.9 

+0.05 

926706 

29.0 

.1392547 

0712 

.8929038 

9399 

.3874554 

4382 

278  7  91.0 

52.2 

0.12 

926663 

29.5 

.1479040 

7203 

.8917249 

7625 

.3869435 

9270 

278  38  65.4 

26.5 

0.19 

926626 

30.0 

.1565414 

3575 

.8904768  5160 

.3864017 

3859 

279  9  39.7 

0.7 

0.26 

926595 

30.5 

.1651663 

:9822 

.8891598  2005 

.3858300 

8149 

279  39  73.9 

34.8 

o.:i2 

926572 

31.0 

.1737783 

5940 

.8877744 

8167 

.3852284 

2140 

280  10  48.2 

8.9 

o.:i7 

926556 

31.5 

.1823767 

1J)23 

.8863201 

3640 

.3845971 

5830 

280  40  82  4 

43.1 

0.42 

926546 

32.0 

+.1909609 

7764 

—.88479721  8427 

—.38393601  9221 1 

281  11  56.6 

17.2 

+0.48 

926541 

51 


KoTB.-'S  denotes  a  clinoge  in  the  preoeding  figure. 
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MERCURY. 

1S7S. 

Jnlian 
Day. 

X. 

y- 

z. 

Log 
Badinfi 
Vector. 

T^ngitudein 
Orbit. 

X. 

*« 

y- 

r. 

240 

c    / 

Jan.   1 

5160 

-0.3734 

+0.0524 

+0.0379 

9.5791 

171  52.0 

+6.65 

-0i)4 

-0.68 

6 

5165 

0.3981 

-0.0802 

0.0299 

9.6098 

191  16.0 

.•>.74 

+  1.15 

0.41 

11 

5170 

0.3794 

0J2046 

0.0167 

9.6345 

208  19.9 

4.61 

2.49 

0JS20 

16 

5175 

0.3256 

0.3104 

+0.0029 

9.6526 

22Ji  47.3 

a49 

3.39 

-0.03 

21 

5180 

0.2453 

0.3910 

-0.0111 

9.6640 

238  13.6 

2.44 

a87 

+0.11 

26 

5185 

0.1462 

0.4424 

0.0243 

9.6688 

252  8.1 

1.41 

4.24 

OJU 

31 

5190 

-0.0368 

0.4616 

0.0357 

9.6672 

265  56.6 

+0.36 

4.48 

0.34 

Feb.   5 

5195 

■IO.0754 

0.4469 

0.0445 

9.6589 

280  4i2 

-o.7r 

4.59 

0.46 

10 

5200 

0.1816 

0.3974 

0.0499 

9.6441 

294  58.1 

2.06 

4.52 

0.56 

15 

5205 

0.2719 

0.3136 

0.0509 

9.6225 

311  10.4 

a59 

4.14 

0.67 

20 

5210 

0.3346 

0.1987 

0.0468 

9.5946 

329  20.7 

5.36 

ai9 

0.75 

25 

5215 

0.3568 

<0.0603 

0.0371 

9.5616 

350  16.5 

7.18 

+  1.21 

0.75 

March  2 

5220 

0i)249 

f0.0863 

0.0218 

9.5274 

14  45.4 

8.27 

-2.20 

0.56 

7 

5225 

0J»16 

0.2155 

-0.0C25 

9.4995 

43  5.9 

7.15 

a65 

+0.08 

12 

5230 

•fO.0860 

0.2949 

+0.0173 

9.4879 

74  14.3 

-2.88 

9.87 

-0.58 

17 

5235 

-O.0808 

0.3017 

0.0328 

9.4979 

105  29.8 

+2.51 

9.42 

1.02 

22 

5240 

0.2297 

0.2387 

0.0408 

9.5249 

134  7.0 

5.95 

6.19 

1.05 

27 

5245 

0.335J 

■»0.128y 

0.0409 

9.5590 

158  54.0 

6.87 

-2.64 

0.84 

April  1 

5250 

0.3892 

-0.0014 

0.0348 

9.5922 

180  4.7 

6.33 

+  0.02 

0.56 

6 

5255 

0.3953 

0.1324 

0.0242 

9.6206 

198  26.0 

5.29 

1.77 

0.33 

11 

5260 

0.3614 

0.2502 

+0.0112 

9.6427 

214  45.9 

4.15 

2.87 

-0.13 

16 

5265 

0.2957 

0.3464 

-0.0029 

9.6580 

229  44.7 

3.05 

3.58 

+0.03  ' 

21 

5270 

0.2068 

0.4157 

0.0167 

9.6668 

243  54.9 

2.02 

4.04 

0.16  1 

26 

5275 

-0.1027 

0.4542 

0.0292 

9.6689 

257  43.9 

+0.99 

4.35 

0.28 

May   1 

5280 

•fO.0089 

0.4599 

0.0397 

9.6646 

271  37.0 

-0.08 

4.54 

0.39  ; 

6 

5285 

0.1198 

0.4310 

0.0472 

9.6537 

285  59.9 

1.27 

4.58 

0.51  i 

11 

5290 

0.2209 

0.3674 

0.0508 

9.6361 

301  21.5 

2.65 

4.41 

0.61 

16 

5295 

0.3015 

0.2705 

0.0498 

9.6119 

318  16.4 

4.28 

3.85 

0.7L 

21 

5300 

0.3495 

0.1447 

0.0435 

9.5817 

337  27.8 

6.12 

2.54 

0.76 

26 

5305 

0.3511 

-0.0011 

0.0315 

9.5476 

359  45.1 

7.77 

^  0.01 

0.70 

31 

5310 

0^2944 

+0.1427 

-0.0144 

9.5148 

25  49.3 

8.18 

-a97 

+0.40 

June   5 

5315 

0.1774 

0.2554 

+0.0057 

9.4923 

55  31.9 

5.75 

8;30 

-0.18  1 

10 

5320 

40.0185 

0.3068 

0.0243 

9.4894 

87  6.0 

.  -0.6^ 

10.16 

0.80 

15 

5325 

-0.1453 

0.2834 

0.0370 

9.5074 

117  33.0 

+4.25 

8.29 

1.08 

20 

5330 

0.2785 

0.1982 

0.0417 

9.5384 

144  39.4 

6.57 

4.68 

0.99 

25 

5335 

0.3632 

+0.0771 

0.0391 

9.5729 

167  53.9 

6.76 

-  1.43 

0.73  I 

30 

5340 

0.3971 

-0.0556 

0.0309 

9.6044 

187  49.6 

5.94 

+  0.83 

0.46 

July   5 

5345 

0.3859 

0.1823 

0.0192 

9.6304 

205  16i2 

4.82 

2.29 

0.24 

10 

5350 

0.3380 

0J2922 

+0.0055 

9.6497 

220  58.8 

a69 

3.20 

-0.06 

1 

15 

5355 

0.2620 

0.3780 

-0.0085 

9.6624 

235  34  ji 

2.63 

a78 

+0.08 

20 

5360 

0.1659 

0.4352 

0.0220 

9.6634 

249  32.7 

1.60 

4.18 

0J21 

25 

5365 

-0.0578 

0.4606 

0.0338 

9.6680 

263  20.4 

+0.56 

4.45 

OaS;) 

30 

5370 

+0.0546 

0.4524 

0.0431 

9.6610 

277  22.4 

-0.55 

4.58 

0.44  ! 

Aug.  4 

5375 

0.1626 

0.4093 

0.0492 

9.6474 

292  5.4 

1.81 

4.55 

0.55 

9 

5380 

0.2567 

0.3318 

0.0510 

9.6271 

308  Oi2 

3.28 

4.24 

0.60 

14 

5385 

0.32.57 

0.2225 

0.0480 

9.6003 

325  44.9 

5.02 

3.43 

0.74 

19 

5390 

0.3565 

-0.0875 

0.0393 

9.5681 

346  5.8 

6.86 

+  1.67 

0.76 

24 

5395 

0.3355 

+0.0592 

0.0251 

9.5337 

9  51.9 

8.19 

-  1.45 

0.61  1 

29 

5400 

0.253ri 

0.11H2 

-0.0063 

9.5038 

37  30.6 

7.61 

5.82 

+0.19 

Sept.  3 

5405 

+0.1160 

0.2851 

+0.0137 

9.4884 

68  17.5 

-3.87 

9.51 

-0.46  , 

8 

5410 

-0.0498 

+0.3061 

+0.0304 

9.4945 

99  46.1 

+1.59 

-9.79 

-Oi)7 

• 

NoTis.— The  Epoch  is  the  8405,000th  day  of  the  Julian  Period  =  1878,  July  85. 
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MERCURY. 


Sept.  13 
18 
23 
28 

Oct.      3 

8 
13 
18 
23 
28 


Not. 


Dec. 


2 

7 

12 

17 

^22 

27 

2 

7 

12 

17 

22 
27 
32 


Julian 
Day. 

X. 

y- 

Z. 

Log 
KadluB 
Vector. 

!»40 

5415 

-0^2046 

40.2549 

40.0399 

9.5190 

5420 

0.3193 

0.1518 

0.0415 

9.5525 

5425 

0.3829 

40.0236 

0.0362 

9.5863 

5430 

0.3975 

-0.1084 

0.0264 

9.6157 

5435 

0.3704 

0.2296 

40.0138 

9.6390 

5440 

0.3100 

0.3302 

-0.0001 

9.6557 

5445 

0.2249 

0.4049 

0.0141 

9.6656 

5450 

0.1231 

0.4494 

0.0270 

9.6690 

5455 

-0.0122 

0.4613 

0.0379 

9.6659 

5460 

40.0994 

0.4390 

0.0460 

9.6563 

5465 

OJS2031 

0.3819 

0.0505 

9.6399 

5470 

0.2884 

0.2911 

0.0505 

9.6169 

5475 

0.3436 

0.1701 

0.0451 

9.5877 

5480 

0.3549 

-0.0284 

0.0342 

9.5541 

5485 

0.3096 

40.1170 

-0.0179 

9.5205 

5490 

0J2034 

0.2382 

40.0020 

9.4953 

5495 

+0.0500 

0.3028 

0.0212 

9.4882 

5500 

-0.1161 

0.2932 

0.0352 

9.5027 

5505 

0.2569 

0.2178 

0.0414 

9.5321 

5510 

0.3514 

40.1014 

0.0400 

9.5665 

5515 

0.3943 

-O.0307 

0.0327 

9.5989 

5520 

0.3910 

0.1595 

0.0215 

9.6260 

5525 

-0.3494 

-0.2733 

40.0082 

9.6466 

VENUS. 


1S7S. 

Jiiliaii 
Day. 

X. 

y- 

Z. 

Log 
Kamtia 
Vector. 

8iO 

Jan.   1 

5160 

40.6559 

40.3062 

-0.0331 

9.8601 

6 

5165 

0.6064 

0.3940 

0.0290 

9.8597 

11 

5170 

0.5454 

0.4742 

0.0243 

9.8592 

16 

5175 

0.4736 

0.5453 

0.0191 

9.8588 

21 

5180 

0^1925 

0.6056 

0.0136 

9<8584 

26 

5185 

0.3037 

0.6540 

0.0078 

9.8581 

31 

5190 

0.2089 

0.6896 

-0.0018 

9.8577 

Feb.   5 

5195 

0.1102 

0.7115 

40.0042 

9.8574 

10 

5200 

40.0089 

0.7194 

0.0101 

9.8571 

15 

5205 

-O.0923 

0.7131 

0.0158 

9.8568 

20 

5210 

0.1916 

0.6924 

0.0213 

9.8566 

25 

5215 

0.2872 

0.6583 

0.0262 

9.8565 

Maroh  2 

5220 

0.3770 

0.6106 

0.0307 

9.8564 

7 

5225 

0.4595 

0.5512 

0.0345 

9.8564 

12 

5230 

0.5325 

0.4806 

0.0377 

9.8564 

17 

5235 

0.5953 

0.4005 

0.0401 

9.8565 

22 

5240 

0.6460 

0.3125 

0.0417 

9.8566 

27 

5245 

0.6841 

0.2181 

0.0425 

9.8568 

April  1 

5250 

0.7081 

0.1196 

0.0424 

9.8571 

6 

5255 

0.7186 

40.0184 

0.0415 

9A574 

11 

5260 

0.7146 

-0.0830 

0.0896 

9.8577 

16 

5265 

•^.6967 

-0.1826 

40.0373 

9.8581 

Loogij 
OS 


tudein 
bit 


24  58.0 
32  57.7 
40  58.0 
48  59^ 
57    1.4 

65  4.4 
73  8.2 
81  12.8 
89  18.1 
97  24.1 

105  30.6 
113  37.3 
121  44.4 
129  51.7 
137  58.9 
146  6.0 

154  12.8 
162  19.2 
170  25.1 
178  30.5 
186  35.2 
194  39.0 


Longitude  In 
<^bit. 

X. 

129  1.8 

4.  5.52 

154  32.7 

6.84 

176  20.8 

6.49 

195  10.0 

5.51 

211  49.3 

4.36 

227  0.7 

3.25 

241  17.7 

2.21 

255  8.8 

1.18 

268  59.2 

4.  0.12 

283  14.5 

-  1.04 

298  22.6 

2-38 

314  57.0 

3.96 

333  39  J2 

5.77 

355  17.9 

7.52 

20  37.9 

8.28 

49  44.4 

6.47 

81  10.3 

-  1.66 

112  3.0 

4  3.50 

139  52.2 

6.33 

163  48.8 

6.83 

184  18.1 

6.14 

202  9.0 

5.04 

218  8.0 

4-3.90 

— \^ 


-  .6.88 

a25 

-  0.40 
4  1.50 

2.71 

3.46 
a97 
4.30 
4.52 
4.60 

4.47 

4.00 

2.86 

4.  0.60 

-3.13 

7.58 

10.10 

8.86 

5.37 

-  1.96 

4.  0.47 

2.06 

4-  3.05 


-1.07 
0.89 
0.61 
0.;36 

-0.17 

40.01 

0.14 
0.26 
0.37 
0.48 

0.59 
0.69 
0.76 
0.72 
40.48 

-0.07 
0.70 
1.06 
1.02 
0.78 

0.51 

0.28 

-0.09 


*« 

*« 

-: X. 

y. 

f^ 

y 

-20.93 

-9.77 

19.41 

12.61 

17^ 

15;22 

15.24 

17.55 

12.67 

19.54 

9.83 

21.16 

a78 

22.37 

3.58 

23.14 

-  0.30 

23.44 

4-3.01 

23.27 

6.26 

22.63 

9.40 

21.53 

12.34 

19.99 

15.04 

18.05 

17.43 

15.73 

19.47 

13.10 

21.11 

10.21 

22.33 

7.12 

23.08 

3.90 

23.37 

-  0.60 

23.18 

4-2.69 

4-22.55 

4-5.91 

—  z. 


4-1.06 

0;93 

0.78 
0.^ 
0.44 

0.25 

40.06 

-0.14 

0.33 

0.52 

0.70 
0.86 
1.00 
1.13 
1J23 
1.31 

1.36 
1.39 
1.38 
1.35 
1.29 
-1.21 
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VENUS. 

1873. 

Julian 
Day. 

X, 

y- 

z. 

Log 
Kadms 
Vector. 

Loneitnde  in 
Orbit 

X. 

y. 

z. 

April 

21 

240 

5270 

-0.6650 

-0.2789 

+0.0340 

9.8584 

202*  42!o 

+21.46 

+  9.00 

-1.10 

26 

5275 

0.6202 

0.3695 

0.0301 

9.8589 

210  44.2 

19.95 

11.89 

Oi>7 

May 

1 

5280 

0.5632 

0.4529 

0.0255 

9.8592 

218  45.5 

18.07 

14.53 

0.82 

6 

5285 

0.4953 

0.5274 

0.0206 

9.8597 

226  45.9 

15.85 

16.88 

0.66 

11 

5290 

0.4177 

0.5919 

0.0151 

9.8601 

234  45.3 

13.34 

18.89 

0.48 

16 

5295 

0.3320 

0.6446 

0.0095 

9.8605 

242  43.8 

10.57 

20.51 

0.30 

21 

5300 

0.2396 

0.6850 

+0.0036 

9.8608 

250  41.5 

7.61 

21.75 

-0.11 

26 

5305 

0.1431 

0.7122 

-0.0023 

9.8612 

258  38.4 

4.53 

22.56 

+0.07 

31 

5310 

-0.0436 

0.7256 

0.0083 

9.8615 

266  34.6 

+  1.38 

22.94 

0J% 

June 

5 

5315 

-IO.0567 

0.7249 

0.0140 

9.8617 

274  30.2 

-  1.79 

22.88 

0.44 

10 

5320 

0.1560 

0.7106 

0.0195 

9.8620 

282  25.3 

4.91 

22.38 

0.61 

15 

5325 

0.2522 

0.6825 

0.0246 

9.8621 

290  20.0 

7.94 

21.48 

0.77 

20 

5330 

0.3438 

0.6413 

0.0291 

9.8822 

298  14.4 

10.80 

20.16 

0.91 

25 

5335 

0.4287 

0.5879 

0.0333 

9.8623 

306  8.6 

13.47 

18.47 

1.05 

30 

5340 

0.5054 

0.5232 

0.0369 

9.8623 

314  2.7 

15.89 

16.44 

1.16  ; 

July 

5 

5345 

0.5723 

0.4486 

0.0396 

9.8622 

321  56.8 

17.99 

14.11 

1.24 

10 

5350 

0.6284 

0.3653 

0.0416 

9.8621 

329  51.2 

19.77 

11.50 

1.31 

15 

5a'55 

0.6723 

0.2751 

0.0427 

9.8620 

337  45.9 

21.18 

8.67 

1.34 

20 

5360 

0.7036 

0.1796 

0.0431 

9.8618 

345  41.0 

22.20 

5.66 

1.36 

25 

5365 

0.7211 

-0.0806 

0.0426 

9.8615 

353  3a7 

22.79 

+  2.55 

1.35 

30 

5370 

0.7249 

+0.0199 

0.0414 

9.8611 

1  33.0 

22.96 

-  0.63 

1.31 

Aug. 

4 

5375 

0.7148 

0.1200 

0.0393 

9.8608 

9  29.9 

22.70 

3.81 

1.25 

9 

5380 

0.6907 

0.2178 

0.0364 

9.8804 

17  27.6 

21.98 

6.93 

1.16 

14 

5385 

0.6533 

0.3115 

0.0329 

9.8601 

25  26.2 

20.84 

9.94' 

1.05 

• 

19 

5390 

0.6033 

0.3990 

0.0286 

9.8596 

33  25.7 

19.31 

12.77 

0.91 

24 

5395 

0.5416 

0.4787 

0.0240 

9.8592 

41  26.1 

17.38 

15.36 

0.77 

29 

5400 

0.4G90 

0.5491 

0.0187 

9.8588 

49  27.4 

15.10 

17.68 

0.60 

Sept 

3 

5405 

0.3875 

0.6088 

0.0132 

9.8584 

57  29.6 

12.50 

19.65 

0.43 

8 

5410 

0.2983 

0.6564 

0.0073 

9.8580 

65  32.7 

9.66 

21^24 

0.24 

13 

5415 

0.2032 

0.6913 

-0.0014 

9.8576 

73  36.7 

6.59 

22.42 

+0.05 

18 

5420 

0.1039 

0.7124 

+0.0046 

9.8573 

81  41.4 

3.39 

23.16 

-0.15  , 

23 

5425 

+0.0030 

0.7194 

0.0105 

9.8570 

89  46.8 

-  0.10 

23.45 

0.34 

28 

5430 

-0.0981 

0.7122 

0.0162 

9.8568 

97  52.9 

+  3.20 

2a26 

0.53 

Oct 

3 

5435 

0.1973 

0.6907 

0.0215 

9.8566 

105  59.3 

6.43 

22.59 

0.70 

8 

5440 

0.2927 

0.6556 

0.0265 

9.8565 

114  6.2 

9.55 

21.46 

0.86 

13 

5445 

0.3822 

0.6075 

0.0309 

9.a564 

122  13.4 

12.51 

19iK) 

1.01 

18 

5450 

0.4640 

0.5471 

0.0348 

9.8563 

130  20.6 

15.20 

17.92 

1.14 

23 

5455 

0.5366 

0.4761 

0.0379 

9.8564 

138  27.9 

17.57 

15.59 

1.24 

28 

5460 

0.5985 

0.3953 

0.0403 

9.8565 

146  35.0 

19.59 

12.93 

1.32 

Nov. 

2 

5465 

0.6486 

0.3069 

0.0418 

9.8566 

154  41.9 

21.19 

10.03 

1.37 

7 

5470 

0.6858 

0.2123 

0.0424 

9.8568 

162  48.4 

22.38 

6.93 

1.38 

12 

5475 

0.7090 

0.1134 

0.0421 

9.8571 

170  54.3 

23.11 

3.70 

1.37 

17 

5480 

0.7186 

+0.0123 

0.0413 

9.8574 

178  59.6 

23J57 

-  0.40 

1.34 

22 

5485 

0.7139 

-0.0890 

0.0397 

9.8577 

187  4.3 

23.15 

+  2.89 

1.28  1 

27 

5490 

0.6952 

0.1886 

0.0371 

9.8581 

195  8.2 

22.50 

6.10 

1J20 

JL^OC* 

2 

5495 

0.6627 

0.2844 

0.0338 

9.8585 

203  11.2 

21.38 

9.18 

1.09 

7 

5500 

0.6170 

0.3746 

0.0298 

9.8588 

211  13.3 

19.86 

12.06 

0.96  , 

12 

5505 

0.5594 

0.4577 

0.0253 

9.8593 

219  14.5 

17.95 

14.69 

0.81  ' 

17 

5510 

0.4909 

0.5316 

0.0203 

9.8597 

227  14.7 

15.71 

17.01 

0.65 

22 

5515 

0.4127 

0.5954 

0.0149 

9.8601 

235  14.1 

13.17 

19.00 

0.47 

27 

5520 

0.3267 

0.6474 

0.0091 

9.8605 

243  12.6 

10.40 

20.61 

0.29 

32 

5525 

-0.2342 

-0.6871 

-IO.0033 

9.8608 

251  10.3 

+  7.43 

+21.81 

-0.10  i 

NaiB.^T)ie  Epooh  ia  the  S40ft,000th  day  of  the  Julian  Period =18711,  July  SS. 
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THE  EARTH. 

1S7S. 

Jalifua 
Day. 

X. 

y- 

z. 

Log 
Eadins 
Vector. 

Longitude  in 
Orbit. 

If3 
X. 

z. 

!i40 

O     / 

Jan.   X 

5160 

-0.1950 

+0.9639 

0.0000 

9.9927 

101  26.4 

+  2.74 

-13iJ2 

0.00 

11 

5170 

0.3626 

0.9144 

9.9928 

111  37.9 

5.08 

12.82 

21 

5J80 

0.5189 

0.8366 

9.9931 

121  48.6 

7.26 

11.70 

31 

5190 

0.6592 

0.7328 

9.9937 

131  58.3 

9.19 

10.21 

Feb.  10 

5200 

0.7792 

0.6065 

9.9944 

142  6.0 

10.80 

8.41 

20 

5210 

0.8752 

0.4617 

9.9954 

152  11.3 

12.05 

6.36 

March  2 

5220 

0.9445 

0.3027 

9.9964 

162  14.0 

12.92 

4.14 

12 

5230 

0.9853 

+0.1345 

9.9976 

172  13.5 

13.37 

-  1.83 

22 

5240 

0.9966 

-0.C377 

9.9988 

182  9.7 

13.41 

+  0.50 

April  1 

5250 

0.9782 

0.2087 

0.0001 

192  2.6 

13.04 

2.78 

11 

5260 

0.9309 

0.3736 

0.0013 

201  52.0 

12.30 

4.94 

21 

5270 

08563 

0.5276 

0.0025 

211  38.1 

11.23 

6.92 

May   1 

5280 

0.7569 

0.6662 

0.0036 

221  21.2 

9.85 

8.67 

11 

5290 

0.6358 

0.7856 

0.0046 

231  1.4 

8.22 

10.15 

21 

5300 

0.4964 

0.8827 

0.0055 

240  39.0 

6.38 

11.34 

31 

5310 

0.3429 

0.9547 

0.0062 

250  14.5 

4.38 

12.20 

June  10 

5320 

0.1798 

0.9996 

0.0067 

259  48.3 

2.29 

12.73 

20 

5330 

-0.01 15 

1.0163 

0.0071 

269  21.0 

+  0.15 

12.91 

30 

5340 

+0.1571 

1.0046 

0.0072 

278  53.2 

-  1.99 

12.75 

July  10 

5350 

0.3212 

0.9645 

0.0071 

288  25.1 

4.08 

12.25 

20 

5360 

0.4763 

0.8973 

0.0069 

297  57.6 

6.07 

11.41 

30 

5370 

0.6180 

0.8050 

0.0064 

307  31.1 

7.89 

10.27 

Aug.   9 

5380 

0.7423 

0.6899 

0.0058 

317  5.9 

9.52 

8.85 

19 

5390 

0.8456 

0.5552 

0.0050 

326  42.6 

10.90 

7.16 

29 

5400 

0.9247 

0.4046 

0.0040 

336  21.9 

12.00 

5.25 

Sept.  8 

5410 

0.9770 

0.2425 

0.0029 

346  3.9 

12.78 

3.17 

18 

5420 

1.0011 

-0.0733 

0.0018 

355  49.0 

13.20 

+  0.96 

28 

5430 

0.9963 

+0.0980 

0.0005 

5  37.2 

13.25 

-  1.31 

Oct.   8 

5440 

0.9623 

0.2664 

9.9993 

15  28.6 

12.91 

3.57 

18 

5450 

0.8995 

0.4269 

9.9980 

25  23.6 

12.17 

5.77 

28 

5460 

0.8096 

0.5745 

9.9968 

35  22.0 

11.04 

7.84 

Nov.   7 

5470 

0.6955 

0.7049 

9.9957 

45  23.4 

9.56 

9.69 

17 

5480 

0.5603 

0.8140 

9.9948 

55  27.7 

7.75 

n.26 

27 

5490 

0.4079 

0.8981 

9.9940 

65  34.5 

5.67 

12.49 

Dec   7 

5500 

0.2428 

0.9545 

9.9933 

75  43.4 

3.39 

13.34 

17 

5510 

+0.0704 

0.9814 

9.9929 

85  53.8 

-  0.99 

13.75 

27 

5520 

-0.1043 

0.9777 

9.9927 

96  5.2 

+  1.46 

13.72 

37 

5530 

-0.2756  +0.9438   0.0000 

9.9927 

106  16.6 

+  3.87 

-13.24 

0.00 

MARS. 

1878. 

Jnlian 
Day. 

X. 

y- 

z. 

Log 
Radiiis 
Vector. 

Longitude  in 
<>bit. 

z. 

z. 

210 

O    / 

Jan.   1 

5160 

-1.6010 

+0.4470 

+0.0483 

0.2209 

164  23.1 

+0.61 

-0.17 

-0.02 

11 

5170 

1.6277 

0.3227 

0.0463 

0.2201 

168  46.4 

0.63 

0.12 

0.02 

21 

5180 

1.6439 

0.1962 

0.0440 

0.2191 

ir3  10.7 

0.64 

0.08 

0.02 

31 

5190 

1.6494 

+0.0684 

0.0414 

0.2178 

177  36.5 

0.65 

-0.03 

0.02 

Feb.  10 

5200 

1.6441 

-0.0598 

0.0385 

0.2163 

182  3.9 

0.65 

+0.02 

0.02 

20 

5210 

1.6278 

0.1876 

0.0354 

0.2146 

186  33.3 

0.65 

0.08 

0.01 

March  2 

5220 

1.6006 

0.3141 

0.0321 

0.2126 

191  5.1 

0.65 

0.13 

0.01 

12 

5230 

-1.5625 

-0.4385 

+0.0285 

0.2104 

195  39.6 

+0.65 

+0.18 

-0,01 

IfoxB.— The  Bpooh  is  the  9405,000th  day  of  the  Julian  Periods  187S,  July  95. 
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MARS. 

1878. 

Jnllan 
Day. 

X. 

y- 

Z, 

Log 
Vector. 

Longitude  in 
Orbit. 

X. 

Sf. 

March  22 

210 

5240 

-1.5136 

-0.5598 

+0.0247 

0.2079 

200  17.0 

+0.64 

+0.24 

*aoi 

April  1 

5250 

1.4541 

0.6772 

0.0207 

0.2053 

204  57.6 

0.62 

0.29 

aoi 

11 

5260 

1.3841 

0.7898 

0.0166 

0.2024 

209  41.9 

0.60 

0.34 

0.01 

21 

5270 

1.3040 

0.8966 

0.0124 

0.1994 

214  30.0 

0.58 

0.40 

-0.01 

May   1 

5280 

1.2142 

0.9967 

0.0081 

0.1962 

219  22.3 

0.55 

0.45 

OiX) 

11 

5290 

1.1151 

1.0892 

+0.0037 

0.1928 

224  19.1 

0.52 

0.51 

0.00 

21 

5300 

1.0074 

1.1731 

-0.0007 

0.1893 

229  20.6 

0.48 

0.56 

0.00 

31 

5310 

0.8915 

1.2477 

0.0051 

0.1857 

234  27.1 

0.44 

0.61 

0.00 

June  10 

5320 

0.7684 

1.3121 

0.0094 

0.1820 

239  38.8 

0.39 

0.66 

0.00 

20 

5330 

0.6388 

1.3654 

0.0137 

0.1782 

244  55.9 

0.33 

0.70 

40U)1 

30 

5340 

0.5037 

1.4069 

0.0179 

0.1745 

250  18.5 

0.27 

0.74 

0.01 

July  10 

5350 

0.3641 

1.4359 

0.0219 

0.1707 

255  46.8 

0.20 

0.78 

0.01 

20 

5360 

0.2212 

1.4519 

0.0257 

0.1670 

261  20.7 

0.12 

0.81 

Oi)l 

30 

5370 

-0.0763 

1.4544 

0.0292 

0.1634 

267  0.4 

+0.04 

0.83 

0.02 

Aug.  9 

5380 

•fO.0694 

1.4429 

0.0325 

0.1598 

272  45.7 

-0.04 

0.84 

0.02 

19 

5390 

0.2144 

1.4173 

0.a355 

0.1565 

278  36.6 

0.13 

0.85 

0.02 

29 

5400 

0.3572 

1.3775 

0.0381 

0.1534 

284  32.7 

0.22 

0.84 

0.02 

Sept  8 

5410 

0.4963 

1.3235 

0.0403 

0.1505 

290  33.8 

0.31 

0.83 

0.03 

18 

5420 

0.6303 

1.2557 

0.0421 

0.1479 

296  39.4 

0.40 

0.80 

0.03  1 

28 

5430 

0.7575 

1.1746 

0.0435 

0.1456 

302  49.2 

0.49 

0.76 

0.03 

Oct   8 

5440 

0.8766 

1.0808 

0.0443 

0.1437 

309  2.6 

0.57 

0.71 

0.03 

18 

5450 

0.9860 

0.9751 

0.0447 

0.1422 

315  18.9 

0.65 

0.64 

0.03 

28 

5460 

1.0846 

0.8586 

0.0446 

0.1411 

321  37.4 

0.72 

0.57 

0.03 

Nov.   7 

5470 

1.1710 

0.7326 

0.0440 

0.1405 

327  57.5 

0.78 

0.49 

0.03 

17 

5480 

1J2443 

0.5963 

0.0429 

0.1403 

334  18.3 

033 

0.40 

0.03 

27 

5490 

1.3037 

0.4574 

0.0414 

0.1406 

340  39.0 

0.87 

OJSl 

0.03 

Dec.   7 

5500 

1.3485 

0.3113 

0.0393 

0.1413 

346  58.8 

0.90 

0J21 

0.03 

17 

5510 

1.3783 

0.1618 

0.0368 

0.1425 

353  17.0 

0.91 

0.11 

0.02 

27 

5520 

1.3928 

-0.0105 

0.0340 

0.1440 

359  32.8 

0.91 

40.01 

0.02 

37 

5530 

+1.3921 

+0.1410 

-0.0307 

0.1460 

5  45.6 

-0.90 

-0.09 

+0.02 

JUPI 

TER. 

1878. 

Jiilian 
Day. 

- 

X. 

y- 

Z. 

Log 
Badina 
Vector. 

Longitadein 
Qrblt. 

z. 

X. 

Jan.   1 

240 

5160 

-4.27909 

43.21994 

+0.08505 

0.72883 

143  2  48 

+125.84 

-M.69 

-2.50 

11 

5170 

4.32493 

3.16285 

0.08629 

0.72906 

143  49  46 

12a99 

92.87 

2.53 

21 

5180 

4.36994 

a 10514 

0.08752 

0.72929 

144  36  40 

128.11 

91.03 

2.56 

31 

5190 

4.41411 

3.04684 

0.08873 

0.72951 

145  23  32 

129.20 

89.19 

2.60 

Feb.  10 

5200 

4.45744 

2.98796 

0.08992 

0.72973 

146  10  21 

130.27 

87.33 

2.63 

20 

5210 

4.49991 

2.92850 

0.09109 

0.72995 

146  57  7 

131.32 

85.46 

2.66 

March  2 

5220 

5.54152 

2.86848 

0.09225 

0.73016 

147  43  50 

132.34 

83.59 

2.09 

12 

5230 

4.58266 

2.80791 

0.09339 

0.73038 

148  30  30 

133.33 

81.70 

2.72 

22 

5240 

4.62213 

2.74681 

0.09452 

0.73058 

149  17  8 

134.30 

79.81 

2.75 

April  1 

5250 

4.66112 

2.68518 

0.09562 

0.73079 

150  3  43 

135.24 

77i^l 

2.77 

11 

5260 

4.69922 

2.62305 

0.09670 

0.73099 

150  50  16 

136.15 

76i)0 

2.80 

21 

5270 

4.73643 

2.56042 

0.09776 

0.73119 

151  36  46 

137.04 

74.08 

2.a3 

May   1 

5280 

4.77274 

2.49730 

0.09881 

0.73139 

152  23  13 

137i)0 

72.15 

2.85 

11 

5290 

4.80815 

2.43370 

0.09984 

0.73158 

153  9  37 

138.74 

70.22 

2.88 

21 

5300 

4.84265 

2.36965 

0.10085 

0.73177 

153  56  0 

139.55 

68:^8 

2i)l 

liToTB.— The  Epooh  la  the  S<05,000th  day  of  the  Julian  Periods  18n,  July  j& 
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JUPITER. 

1S7S. 

Julian 
Day. 

X, 

y- 

z. 

Log 
Radius 
Vector. 

Longitadein 
&bit. 

X. 

K^ 

r^'- 

If- 

z 

May  31 

340 

5310 

-4.87624 

+2.30515 

+0.10185 

0.73196 

O    /    // 

154  42  20 

+140.34 

-66.34 

-2.93 

Jiue  10 

5320 

4i)0890 

2.24022 

0.10282 

0.73214 

155  28  37 

141.10 

64.39 

2.95 

20 

5330 

4.94064 

2.17487 

0.10377 

0.73232 

156  14  52 

141.83 

G2.43 

2.98 

30 

5340 

4.97145 

2.10910 

0.10471 

0.73250 

157  1  5 

142..54 

60.47 

3.00 

July  10 

5350 

5.00133 

2.04293 

0.10562 

0.73268 

157  47  16 

143.23 

58.50 

3.02 

20 

5360 

5.03027 

1.97639 

0.1065] 

0.73285 

158  33  24 

143.89 

56.53 

3.05 

30 

5370 

5.05826 

1.90948 

0.10739 

0.73302 

159  19  31 

144.52 

54.56 

3.07 

Aug.  9 

5380 

5.08531 

1.84221 

0.10824 

0.73318 

160  5  35 

145.13 

52.58 

3.09 

19 

5390 

5.11140 

1.77459 

0.10908 

0.73334 

160  51  37 

145.71 

50.59 

3.11 

29 

5400 

5.13654 

1.70664 

0.10989 

0.73350 

161  37  37 

146.26 

48.60 

3.13 

Sept  8 

5410 

5.16072 

1.63837 

0.11068 

0.73365 

162  23  35 

146.80 

46.61 

3.15 

18 

5420 

5.18394 

1.56980 

0.11145 

0.73380 

163  9  31 

147.31 

44.61 

3.17 

28 

5430 

5.20620 

1.50094 

0.11221 

0.73395 

163  55  25 

147.79 

42.61 

3.19 

Got  8 

5440 

5.22748 

1.43179 

0.11294 

0.73410 

164  41  17 

148.25 

40.61 

3.20 

18 

5450 

5.24779 

1.36238 

0.11365 

0.73424 

165  27  8 

148.68 

38.(>0 

3.22 

28 

5460 

5.26713 

1.29272 

0.11433 

0.73437 

166  12  57 

149.08 

36..59 

3.24 

Nov.  7 

5470 

5J28550 

1.22282 

0.11500 

0.73451 

166  58  44 

149.46 

34.57 

3.25 

17 

5480 

5.30289 

1.15269 

0.11565 

0.73464 

1^7  44  30 

149.82 

32.56 

3.27 

27 

5490 

5.31930 

1.06235 

0.11628 

0.73476 

168  30  14 

150.15 

30.55 

3.28 

Dec.  7 

5500 

5.33472 

1.01181 

0.11688 

0.73489 

169  15  56 

150.46 

28.54 

3.30 

17 

5510 

5.34915 

0.94108 

0.11746 

0.73501 

170  1  36 

150.74 

26.52 

3.31 

27 

5520 

5.36259 

0.87018 

0.11802 

0.73512 

170  47  15 

151.00 

24.50 

3.32 

37 

5530 

-5.37504 

+0.79912 

+0.11856 

0.73523 

171  32  53 

+151.23 

-22.48 

-3.34 

SAT 

URN. 

1S78. 

Day. 

X. 

y- 

z. 

Log 
Baduw 
Vector. 

Longitndein 
Orbit. 

1. 

«» 
--y. 

2. 

Jan.  1 

240 

5160 

43.95627 

-9.19765 

-0.00536 

1.00054 

O          1        II 

293  16  31 

-5.33 

+12.39 

+0.01 

11 

5170 

4.00439 

9.17561 

0.00766 

1.00049 

293  34  42 

5.40 

12.36 

0.01 

21 

5180 

4.05239 

9.15330 

0.00996 

1.00044 

293  52  53 

5.47 

•  12.34 

0.01 

31 

5190 

4.10027 

9.13072 

0.01225 

1.00040 

294  11  5 

5.53 

12.31 

0.02 

Feb.  10 

5200 

4.14804 

9.10787 

0.01455 

1.00035 

294  29  17 

5.60 

12.29 

0.02 

20 

5210 

4.19568 

9.08476 

0.01685 

1.00030 

294  47  29 

5.66 

12JJ6 

0.02. 

March  2 

5220 

4.24320 

9.06138 

0.01915 

1.00025 

295  5  41 

5.73 

12.23 

0.03 

12 

5230 

4.29060 

9.03773 

0.02145 

1.00020 

295  23  54 

5.79 

12.20 

0.03 

22 

5240 

4.33787 

9.01382 

0.02375 

1.00014 

295  42  7 

5.86 

12.18 

0.03 

April  1 

5250 

4.38501 

8.98963 

0.02604 

1.00009 

296  0  21 

5.92 

12.15 

0.04 

11 

5260 

4.43202 

8.96517 

0.02833 

1.00004 

296  18  34 

5.99 

12.12 

0.04 

21 

5270 

4.47890 

8.94045 

0.03062 

0.99999 

296  36  48 

ao6 

12.09 

0.04 

May  1 

5280 

4.52565 

8.91546 

0.03292 

0.99993 

296  55  2 

ai3 

12.06 

0.04 

^  11 

5290 

ASrXX7 

8.89021 

0.03521 

0.99988 

297  13  17 

6.19 

12.03 

0.05 

21 

5300 

4.61875 

8.86470 

0.03750 

0.99982 

297  31  32 

6.26 

12.00 

0,05 

31 

5310 

4.66510 

8.83892 

0.03979 

0.99976 

297  49  47 

6.32 

11.97 

0.05 

June  10 

5320 

4.71131 

8.81288 

0.04208 

0.99971 

298  8  2 

6.39 

11.94 

0.06 

20 

5330 

4.75739 

8.78659 

0.04437 

0.99965 

298  26  18 

6.45 

11.91 

0.06 

30 

5340 

4.80333 

8.76004 

0.04666 

0.99959 

298  44  34 

6.52 

11.88 

0.06 

July  10 

5350 

4.84912 

8.73322 

0.04894 

0.99953 

299  2  50 

6.58 

11.85 

0.07 

^  20 

5360 

4.89477 

8.70614 

0.05123 

0.99947 

299  21  7 

6.65 

11.82 

0.07 

30 

5370 

+4.94027 

-8.67881 

-0.05351 

0.99941 

2l>9  39  24 

-6.71 

+11.78 

+0.07 

KOTB.— The  Epoch  is  the  tMO5,O0Oth  day  of  the  Jnlian  Periods  1873,  Jnly  85. 
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SATURN. 


1878. 

Jnlian 
Day. 

X, 

y- 

Z. 

Loe 

Badms 

.Vector. 

210 

Aug.  9 

5380 

+4.98502 

-8.65122 

-0.05579 

0.99935 

19 

5390 

5.03083 

8.62337 

0.05807 

0.90929 

29 

5400 

5.07589 

8.59526 

0.06035 

0.99923 

Sept.  8 

5410 

5.12080 

8.56690 

0.06262 

0.99917 

18 

5420 

5.16555 

8.53828 

0.06489 

0.99911 

28 

5430 

5.21015 

8.50941 

0.06716 

0.99904 

Oct.  8 

5440 

5.25460 

8.48029 

0.06943 

0.99898 

]8 

5450 

5.29890 

8.45091 

0.07170 

0.99891 

28 

5460 

5.34304 

8.42128 

0.07397 

0.99885 

Nov.  7 

5470 

5.38702 

8.39139 

0.07623 

0.99878 

17 

5480 

5.43084 

8.36125 

0.07849 

0.99872 

27 

5490 

5.47449 

8.33087 

0.08075 

0.99865 

Dec.  7 

5500 

5.51798 

8.30024 

0.08301 

0.99858 

17 

5510 

5.56131 

8.26936 

0.08526 

0.99851 

27 

5520 

5.60448 

8.23823 

0.08751 

0.99844 

37 

5530 

+5.64747 

-8.20686 

-0.08976 

0.99837 

Longitade  iu 
Orbit. 


O  I         II 

299  57  41 

300  15  59 
300  34  17 

300  52  35 

301  10  53 

301  29  12 

301  47  31 

302  5  51 
302  24  11 

302  42  31 

303  0  52 
303  19  13 
303  37  34 

303  55  56 

304  14  18 
304  32  40 


X. 


-6.77 
6.83 
6.90 
6.96 
7.03 

7.09 
7.16 
7.22 
7.29 
7.35 

7.41 
7.47 
7.54 
7.60 
7.66 
-7.72 


K 


+  11.75 
11.72 
11.69 
11.65 
11.62 

11.58 
11.55 
11.51 
11,48 
11.44 

11.41 
11.37 
11.34 
11.30 
11.26 
+  11.22 


•—2. 


+0.08 

0.08 
0.C8 
0.09 
0.09 

0.09 
0.09 
0.10 
0.10 
0.10 

0.11 
0.11 
0.11 
0.12 
0.12 
+0.12 


URANUS. 


IS7S. 


Jan.  1 
Feb.  10 
Mar.  22 
May  1 
June  10 

July  20 
Aug.  29 
Oct.  8 
Nov.  17 
Dec.  27 


JuUaxi 
Day. 


240 

5160 
5200 
5240 
5280 
5320 

5360 
5400 
5440 
5480 
5520 


X. 


-10.24373 
10.37612 
10.50771 
10.63851 
10.76850 

10.89766 
11.02600 
11.15350 
11.28015 
-11.40594 


y- 


+15.44853 
15.35349 
15.25731 
15.15996 
15.06149 

14.96186 
14.86111 
14.75931 
14.65639 
k-14.55234 


Z. 


+0.19304 
0.19440 
0.19573 
0.19702 
0.19834 

0.19964 
0.20091 
0.20216 
0.20340 
+0.20462 


Log 
Badius 
Vector. 


1.26804 
1.26792 
1.26780 
1.26767 
1.26755 

1.26743 
1.26731 
1.26719 
1.26707 
1.26695 


Longitndein 
.Orbit. 


o       /      // 

123  32  52 

124  3    7 

124  33  21 

125  3  37 

125  3:3  53 

126  4  10 

126  34  27 

127  4  47 

127  35    8 

128  5  29 


+0.30 
0.31 
0.32 
0.32 
0.32 

0.33 
0.33 
0.33 
0.34 
+0.34 


y- 


-0.46 


—  2. 


-0.01 


0.46 

0.01  ' 

0.46 

0.01  1 

0.45 

0.01  ' 

0.45 

0.01 

0.45 

0.01 

0.45 

0.01 

0.44 

0.01 

0.44 

0.01 

-0.44 

-0.01 

NEPTUNE. 


1878. 


Jan.  1 
Feb.  10 
Mar.  22 
May  1 
June  10 

July  20 
Aug.  29 
Oct.  8 
Nov.  17 
Dec.  27 


Julian 
Day. 


240 

5160 
5200 
5240 
5280 
5320 

5360 
5400 
5440 
5480 
5520 


X. 


+26.9376 
26.8827 
26.8273 
26.7715 
26.7152 

26.6584 
26.6011 
26.5434 
2&4853 
+26.4267 


y- 


+12.7698 
12.8837 
12.9974 
13.1108 
13.2240 

13.3370 
13.4497 
13.5622 
13.6744 
+13.7864 


Z. 


-0.8957 
0.8967 
0.8977 
0.8987 
0.8996 

0.9005 
0.9015 
0.9024 
0.9033 
-0.9041 


Radius 
Vector. 


1.47457 
1.47457 
1.47456 
1.47455 
1.47454 

1.47454 
1.47453 
1.47452 
1.47452 
1.47451 


Loneitnde  in 
Orbit. 


25  22.2 
25  36.8 

25  51.4 

26  5.9 
26  20.5 

26  35.1 

26  49.7 

27  4.2 
27  18.8 
27  33.4 


lf« 

»» 

z. 

y. 

r^ 

f» 

-0.26 

-0.12 

0.26 

0.13 

0.25 

0.13 

0.25 

0.13 

0.25 

0.13 

0.25 

0.13 

0.25 

0.13 

0.25 

0.13 

0.25 

0.13 

-0.25 

+0.13 

r 
—  z. 


+0.01 
0.01 
0.01 
0.01 
0.01 

0.01 
0.01 
0.01 
0.01 
+0.01 


NOTB.— The  Epoch  is  the  3405,000th  day  of  the  Julian  PerioJ  =  1879,  July  SS. 
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Planet. 


Mercury 
Venus 
Mars 
Jupiter  . 
Saturn  . 
Uranus  . 
Neptune 


INCLINATIONS  AND  NODES. 


Inclination. 


e 

7 


9.8 


0 

3  £3  35.4 
1  51     1.8 

1  18  35.1 

2  29  19.2 

0  46  30.2 

1  46  54.3 


l^roAae  in  100 
Days. 


+0.01947 
+0.01195 
—0.00586 
—0.06189 
—0.03824 
+0.00835 
—0.09020 


Longitude  of 
Aaoending  Node. 


o  I      u 

46  49  3 
75  33  5 
48  34  2 
99  7  16 

112  30  56 
73  20  59 

130  22  29 


Increase  in  100 
Bays. 


+11.643 
9.004 
7.585 
9.402 
8.425 
4.898 

+10.885 


KoiX^The  S^ocli  te  the  ttOCKMOth  day  of  the  JoUm  Period  - 1878,  Joly  S5. 


MASSES.    Sun's»1. 


Planet. 


Mercury    .    . 


Vemia 


The  Earth    . 


HkTB 


Jupiter      .    . 


Saturn  . 


Uranus      .    . 


Neptune    .    . 


4865751 


890000 


354936 


U680637 


a.000  000  306 


».000  002  564 


S.000  OOS  817 


—.000  000  373 


1047.879±J»5 
1 


3501.6 

1 

24905 

« 

1 
18786 


.000  954  308 


=.000  285  584 


—.000  040  153 


'.000  053  248 


■^kd-MhMlMl^AMH 


LogtOfKaaa. 


Authority. 


93.31285 


94.40893 


94.44985 


93.57176 


96.979689 


96.455733 


95.60371 


95.79630 


£ircK£,  A.  Jf.,  No.  443. 


Lx  Vmrrixii,  7%Sor,  de  Merc.^  p.  115. 


Lz  Ybkrixii,  T%6or,  de  Mmt^  p.  26. 


BvRCKHARDT»  Cofm.  d$M  7«mjw.,  1816, 
p.  343. 

BxasBL,  DU  MasBt  des  Jupiter ^  p.  64. 


Bessbl,  Comptes  Rendus,  1841. 


Lahont,  Mem.  Ast,  Soe.^  Vol.  XI.  p.  54. 


PxiRCB,  Am.  Ac,  Proe,^  Vol.  I.  p.  333. 
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ECLIPSES  IN  1873. 


In  the  year  1873  there  will  he  four  Eclipses ;  two  of  the  Sun,  and  two  of  the  Moon. 

I.  A  Total  Eclipse  of  the  Moon,  May  11,  1873,  invisihle  at  Washington,  with  the 
following  elements : 

d      h  m      8 

Washington  mean  time  of  g  in  Right  Ascension,  May  11  18  2  26.9. 

Sun's  Right  Ascension        3  17  17.60        Hourly  Motion  9.80 

Moon's  Right  Ascension   15  17  17.60  "  "  130.08 

Sun's  Declination             + 18  12  56!6        Hourly  Motion  +0  37.5 

Moon's  Declination          -17  59     1.1             "          "  —1126.9 

Sun's  Equa.  Hor.  Par.                      8.5        True  Semidi^uiieter  15  51.7 

Moon's  Equa.  Hor.  Par.           56  58.7             "          "  15  30.8 
From  these  elements  may  he  deduced  the  following  results :— * 

d      h     m 

Moon  enters  Penumbra,  May  11  15  18.8  Washington  mean  time. 
Moon  enters  Shadow  11  16  22.1  ''  ^« 

Total  Phase  begins  11  17  26.7  .  "  " 

Middle  of  Total  Phase  11  18  12.1  "  " 

Total  Phase  ends  11  18  57.6  "  ** 

Moon  leaves  Shadow  1120    2.2  *♦  " 

Moon  leaves  Penumbra  11  21     5.5  *•  ** 

First  contact  of  Shadow  with  Moon's  limb  124°  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  67°  19^  West  from  Washington  and  in 
latitude  17°  46^  South. 

Last  contact  of  Shadow  with  Moon's  limb  82°  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  120°  31'  West  from  Washington  and  in 
latitude  18°  29^  South. 

Magnitude  of  Eclipse  =  1.437  (Moon's  diameter  =  1)JF 

II.  A  Partial  Eclipse  of  the  Sun,  May  25,  1873,  invisible  at  Washington,  with  die 
following  elements : 

d      h    m    ■ 

Washington  mean  time  of  <{  in  Right  Ascension,  May  25  16  34  3.8. 

Sun's  and  Moon's  R.  A.      4  12  52.06        Hourly  Motions  10.13  and  139.06  * 

Sun's  Declination  +21  10  29.7        Hourly  Motion  +0  25.8 

Moon's  Declination  +23  13    0.9  "  "  +8  55.6 

Sun's  Equa.  Hor.  Par.  8.5        True  Semidiameter  15  49.1 

Moon's  Equa.  Hor.  Par.  57  20.4  "  "  15  36.7 

From  these  elements  may  be  deduced  the  following  results : — 
Eclipse  begins  on  the  Earth  May  25^  13^  55*^.0,  Washington  mean  time,  in  longi- 
tude 50°  8^.0  East  from  Washington  and  in  latitude  24°  57^5  North. 

Greatest  Eclipse  16^  0°'.8,  in  longitude  22°  38^.5  West  from  Washington  and  in  lati- 
tude 63°  51'.8  North. 

Eclipse  ends  on  the  Earth  18^  6°'.5,  in  longitude  151°  43^5  West  from  Washington 
and  in  latitude  52°  59^.9  North. 

Magnitude  of  Greatest  Eclipse  ^  0.897  (Sun's  diameter  =»  1). 
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OUTLINES  AND  PATH  OF  THE  PENUMBRA  OF  THE  ECLIPSE  OF 

MAY  25,  1873. 
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DATA  FOR  COMPUTING  THE  ECLIPSE  FOR  ANY  PLACE,  FOR  PENUMBRA. 

Wash. 
M.  Time. 

A. 

B. 

o. 

]og.E. 

iog.r. 

log.G. 

log.H. 

A* 

h     m 

9.97 

9.96 

+9.55 

+9.56 

O           1           II 

13  50 

- 1.42628 

+  1.23336 

+0.13519 

0479 

8925 

2130 

2510 

208  18  41.8 

14    0 

1.33937 

1.25837 

0.16015 

0476 

8922 

2152 

2533 

210  48  41.9 

14  10 

1.25246 

1.28337 

0.18510 

0473 

8918 

2175 

2555 

213  18  42.0 

14  20 

1.16554 

1.30836 

0.21004 

0469 

8915 

2198 

2577 

215  48  42.1 

14  30 

1.07862 

1.33335 

0.23497 

0466 

8911 

2220 

2599 

218  18  42.3 

14  40 

0.99170 

1.35833 

0.25989 

0463 

8908 

2243 

2621 

220  48  42.4 

14  50 

0.90477 

1.38329 

0.28481 

0459 

8905 

2266 

2643 

223  18  42.5 

15    0 

0.81784 

1.40824 

0.30972 

0456 

8901 

2288 

2665 

225  48  42.6 

15  10 

0.73091 

1.43318 

0.33462 

0453 

8898 

2311 

2687 

228  18  42.7 

15  20 

0.64397 

1.45812 

0.35951 

0449 

8894 

2334 

2709 

230  48  42.9 

15  30 

0.55703 

1.48305 

0.38439 

0446 

8891 

2356 

2731 

233  18  43.0 

15  40 

0.47009 

1.50797 

0.40926 

0443 

8888 

2379 

2753 

235  48  43.1 

15  50 

0.38315 

1.53287 

0.43412 

0440 

8884 

2401 

2775 

238  18  43.2 

16    0 

0.29620 

1.55776 

0.45898 

0436 

8881 

2424 

2797 

240  48  43.3 

16  10 

0.20925 

1.58264 

0.48383 

0433 

8877 

2447 

2819 

243  18  43.5 

16  20 

0.12230 

1.60751 

0.50866 

0430 

8874 

2469 

2841 

245  48  43.6 

16  30 

-0.03535 

1.63237 

0.53348 

0426 

8871 

2492 

2863 

248  18  43.7 

16  40 

+0.05160 

1.65722 

0.55829 

0423 

8867 

2514 

2885 

250  48  43.8 

16  50 

0.13856 

1.68206 

0.58309 

0420 

8864 

2537 

2907 

253  18  43.9 

17    0 

0.22552 

1.70688 

0.60788 

0417 

8861 

2560 

2929 

255  48  44.0 

17  10 

0.31247 

1.73169 

0.63266 

0413 

8857 

2582 

2950 

258  18  44.2 

17  20 

0.39943 

1.75649 

0.65743 

0410 

8854 

2605 

2972 

260  48  44.3 

17  30 

0.48639 

1.78129 

0.68219 

0407 

8850 

2627 

2994 

263  18  44.4 

17  40 

0.57335 

1.80607 

0.70694 

0403 

8847 

2650 

3016 

265  48  44.5 

17  50 

0.66031 

1.83083 

0.73168 

0400 

8844 

2672 

3038 

268  18  44.6 

18    0 

0.74727 

1.85558 

0.75640 

0397 

8840 

2695 

3060 

270  48  44.7 

18  10 

+0.83424 

+  1.88031 

+0.78111 

0394 

8837     2717 

3062 

273  18  44.8 

CHANGES  OF  THE  aUANTITIES  IN  Tl 

EIE  TA£ 

ILES  OF  DATA  IN  UNITS  OF  THE 

SIXTH  PLACl 

S  OF  DI 

SCIMALS. 

For  one  Minnte. 

For  one  Seoond. 

Washington 
Mean  Tune. 

A. 

B. 

€. 

A'. 

ir. 

e. 

h      m 

13  30 

+8689.8 

+2502.6 

4 

2497.0 

+  144.83 

+41.71 

+41.62 

14    0 

8691.1 

2500.4 

2495.0 

144.85 

41.67 

41.58 

14  30 

8692.2 

2497.8 

2492.8 

144.87 

41.63 

41.55 

15    0 

8693.2 

2495.0 

2490.4 

144.89 

41.58 

41.51 

15  30 

8694.0 

2492.0 

2487.7 

144.90 

41.53 

41.46 

16    0 

8694.7 

2488.7 

2484.8 

144.91 

41.48 

41.41 

16  30 

8695.3 

2485.3 

2481.7 

144.92 

41.42 

41.36 

17    0 

8695.5 

2481.9 

2478.6 

144.92 

41.36 

41.31 

17  30 

8695.8 

2478.3 

2475.3 

144.93 

41.30 

41.25 

18    0 

8696.4 

2474.3 

2471.7 

144.94 

41.24 

4L19 

18  30 

+8697.3 

• 

+2469.8 

4 

2467.8 

+  144.95 

+41.16 

+41.13 
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4ia 


Hourly  Motion 

9.92 

(i          It 

138.95 

Hourly  Motion 

-  d  46.0 

CC                    ti 

+  14  16.3 

True  Semidiameter 

16  10.8 

U                   (( 

16  18.7 

III.  A  Total  Eclipse  of  the  Moon,  November  3-4,  1873,  invisible  at  Washington, 
with  the  following  elements : 

d      b     m       8 

Washington  mean  time  of  g  in  Right  Ascension,  November  3  22  31  43.0. 

Sun's  Right  Ascension      14  39  30.60 
Moon's  Right  Ascension     2  39  30.60 

Sun's  Declination  —15  32  5()'.2 

Moon's  Declination  + 15  17    6.6 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.  59  54.7 

From  these  elements  may  be  deduced  the  following  results : 

d    h      m 

Moon  enters  Penumbra,  November  3  19  59.5  Washington  mean  time. 

Moon  enters  Shadow  3  20  57.8 

Total  Phase  begins  3  21  59.4 

Middle  of  Total  Phase  3  22  42.8 

Total  Phase  ends  3  23  26.1 

Moon  leaves  Shadow  4    0  27.7 

Moon  leaves  Penumbra  4     1  26.0 

First  contact  of  Shadow  with  Moon's  limb  53°  from  north  point  towards  the  East, 
when  the  Moon  is  in  the  zenith,  in  longitude  139°  22^  West  from  Washington  and  in 
latitude  15°  0^  North. 

Last  contact  of  Shadow  with  Moon's  limb  100°  from  north  point  towards  the  West, 
when  the  Moon  is  in  the  zenith,  in  longitude  170°  2'  East  from  Washington  and  in 
hititude  15°  50^  North. 

Magnitude  of  Eclipse  &=  1.480  (Moon's  diameter  » 1). 


ii 

4( 

U 

i( 

4( 

U 

IV.  A  Partial  Eclipse  of  the  Sun,  November  19, 1873,  invisible  at  Washington,  with 
the  following  elements : 

d     h  m      8 

Washington  mean  time  of  £  in  Right  Ascension,  November  19  11  2  34.6. 


Sun's  and  Moon's  R.  A.    15  42  46.52 

O  I  4t 

-19  43  11.4 


Hourly  Motions 
Hourly  Motion 


10'46  and  13o'.30 


True  Seiaidiameter 

ii  ii 


-  0  34.0 

-  9  56.5 
16  14.1 
16  16.6 


Sun's  Declination 

Moon's  Declination  —20  57  39.1 

Sun's  Equa.  Hor.  Par.  8.7 

Moon's  Equa.  Hor.  Par.  56    6.8 

From  these  elements  may  be  deduced  the  following  results : 

Eclipse  begins  on  the  Earth,  November  19^  8^  29™.6,  Washington  mean  time,  in 
longitude  125°  36^.6  East  from  Washington  and  in  latitude  33°  10^.3  South. 

Greatest  Eclipse  10^  14™.5,  in  longitude  67°  35^.4  East  from  Washington  and  in  lati- 
tude 63°  22^5  South. 

Eclipse  ends  on  the  Earth  11^*59'".2,  in  longitude  46°  34'.8  West  from  Washington 
and  in  latitude  63°  57^0  South. 

Magnitude  of  Greatest  Eclipse  =  0.514  (Sun's  diameter  =s  1). 
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OCCULTATIONS  OF  PLANETS  AND  ST.\RS  BY  THE  JMOON,  VISIBLE  AT        | 

WASHINGTON,  D.  C, 

DURING  THE  YEAR  1873. 

Dftte. 

Star's  Name. 

• 

s 

IMMERSION. 

EMERSION. 

i 
§1 

WaaLlngton 

Angle  fh)m 

Waahtngton 

An^e  fh>m 

1 

Sidereal  1    Mean 

North 

Ver- 

Sidereal 

Mean 

North  1   Ver- 

^ 

Time. 

Time. 

Point. 

tex. 

Time. 

Time. 

Point. 

tex. 

b     m 

h     m 

o 

o 

h    m 

h     m 

o 

o 

h    m' 

Nov.   8 

47  Geminor. 

6 

0  41 

9  27 

6 

314 

Star  5'.7 

north  of 

B'a 

limb. 

10 

B.A.C.3138 

6 

7  53 

16  31 

228 

190 

9  20 

17  58 

84 

94 

127 

15 

k  Virginia* 

6 

9  50 

18    8 

216 

176 

11     5 

19  23 

67 

39 

1  15 

16 

m  Virginia^ 

6 

8  25 

16  39 

272 

222 

9  19 

17  32 

22 

336 

054 

23 

B.A.C.6666 

6 

23  23 

7  11 

0 

42 

23  41 

7  29 

32 

77 

0  18 

24 

B.A.C.7077 

6 

0  35 

8  18 

214 

256 

0  46 

8  29 

193 

237 

Oil 

25 

35  Capricorni 

6 

22  27 

6    7 

314 

328 

23  40 

7  20 

105 

133 

1  13 

25 

37  Capricor.* 

6 

2  51 

10  31 

339 

30 

3  31 

11  11 

73 

126 

0  40 

27 

iJr>Aquarii 
13  Tauri 

5 

1    9 

8  41 

10 

38 

1  43 

9  15 

65 

98 

034 

Doc.    2 

5i 

1  35 

8  48 

208 

153 

Star  4' .2 

aouth  of 

B's 

limb. 

2 

Ai  Taurit 

4i 

11     2 

18  13 

318 

6 

11  41 

18  52 

60 

105 

0  39 

2 

A^Taurit 

6 

11  11 

18  22 

296 

344 

11  58 

19    9 

82 

125 

0  47 

3 

B.A.C.1518 

6 

7  58 

15    6 

187 

245 

Star  6^.8 

aouth  of 

>'h 

limb. 

3 

k  Tauri 

5i 

8  28 

15  35 

283 

342 

9  34 

16  41 

86 

144 

1    6 

4 

125  Tauri 

6 

22  41 

5  45 

264 

214 

23  30 

6  34 

125 

71 

0  49 

6 

e  Geminor. 

6 

1  17 

8  13 

281 

228 

2  15 

9  11 

82 

26 

058 

6 

(ji  Cancri 

5 

11    7 

18    2 

325 

25 

11  25 

18  20 

355 

55 

0  18: 

6 

cj>  Cancri 

6i 

11  20 

18  15 

256 

315 

12  27 

19  22 

63 

121 

1    7 

9 

42  Leonia 

6 

4    5 

10  49 

164 

112 

Star  4'.9 

aouth  of 

B'b 

limb. 

9 

B.A.C.3579 

6 

8  43 

15  26 

151 

113 

Star  I'.O 

aouth  of 

B'8 

limb. 

^t 

9 

t  Leonia 

6 

10  26 

17    9 

237 

237 

11  52 

18  35 

50 

84 

126 

11 

b  Vriginia 

6 

10  41 

17  16 

208 

185 

12    2 

18  37 

71 

74 

1  21 

12 

y  Virg.,  mult. 
25  8corpii 

2i 

9  37 

16    8 

246 

205 

10  55 

17  26 

36 

8 

1  18 

17 

6 

12  43 

18  54 

209 

167 

13  37 

19  48 

103 

69 

054 

20 

r  Sngittariit 

3i 

22  45 

4  47 

280 

321 

23  48 

5  50 

107 

155 

1    3 

27 

B.A.C.481 

6i 

0    8 

5  42 

335 

308 

1  16 

6  50 

103 

98 

1    8 

27 

0  Piacium 

4 

6  21 

11  54 

323 

15 

7  15 

12  48 

88 

140 

054 

28 

0  Arietia* 

6 

9  32 

15    1 

267 

316 

10  20 

15  49 

126 

171 

0  48 

31 

125  Tauri 

6 

12    8 

17  25 

187 

238 

12  16 

17  33 

169 

220 

0    8 

MOTU.— B.  A.  C,  Britiah  AnocUtlon  Cataloirae. 

Ramk.,  Ramker's  Catalogae. 

Lol..  Lalande'8  HUtoire  CSUtU  Dran^aiM,    I 

kaIle7.E< 

1 

*  Whole  oocoltatton  below  the  hoiison  of  Wi 

ubingtoi 

u 

1 1mmeralon  below  the  horlson  of  Washioffto 

n. 

}  Emenion  below  the  hortson  of  Wafthingrton 

• 

The  Anglu  qfPonHan^  for  the  pointi  of  contact,  are  f 

otdhta 

vision,  aad  are  reckoned  lh»n  il 

heXoon'iJVeraPalirt, 

aad  fh>m  iti  V'nut  towards  the  West   For  inverted  imac 

• 

^.addlC 

K)o  to  the  anglei  given. 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

* 

JAN  VABT. 

Stab's— 

A.T  CONJUNCnON  IN  R. 

A. 

Limiting 
Parallels. 

Name. 

Mag. 

Bed'Di 
187 

Bfrom 
3.0. 
AS 

Appfirent 
D«cllnaUon. 

Waahinffton 
Mean  Tune. 

Honr  Angle 

H 

Y 

a/ 

y" 

Ifn. 

S'n. 

o 

8 

It 

O         1 

d     h    m 

h    m 

0 

35  Capricorn! 

6 

-1.98 

-13.3 

-21  44.9 

1     0  32.7 

-  2     1.6 

+0.9601 

.5899 

+.1731 

+69 

+13 

37  Capricorui 

6 

1.95 

13.3 

20  39.2 

3  33.6 

+  0  52.1 

+0.4101 

.5871 

.1797 

+53 

-20 

e  Capricorni 

H 

1.94 

13.2 

20    2J2 

4  26.8 

+  1  43.3 

-0.0378 

.5867 

.1820 

+29 

-44 

K  Capricorni 

5 

1.91 

13.1 

19  26.9 

6  40.1 

+  3  51.3 

-0.2124 

.5847 

.1863 

+21 

-55 

B.A.C.7550 

6 

1.91 

13.3 

20  12.3 

6  53.2 

+  4    3.9 

+0.5770 

.5845 

.1887 

+64 

-11 

29  Aquarii 

6 

1.81 

13.1 

17  34.7 

14  41.9 

+11  34.4 

-0.5025 

.5774 

5022 

+  8 

-75 

56  Aquarii 

6 

-1.66 

-12.9 

-15  14.2 

2    2  19.2 

-  1  14.3 

-0.3654 

.5675 

+.2213 

+17 

-64 

r>  Aqua,.,  mult. 

6 

1.56 

12.7 

14  43.7 

9  47.5 

+  5  57.9 

+0.821 1 

.5609 

.2316 

+76 

+  2 

r^  Aquarii 

4 

1.55 

12.6 

14  15.9 

10  36.8 

+  6  45.4 

+0.5490 

.5599 

.2326 

-»«9 

-13 

74  Aquarii 

6 

1.53 

12.0 

12  17.7 

12  18.9 

+  8  23.9 

-1.0212 

.5590 

5346 

-19 

-90 

jff^  Aquarii 
\IP  Aquarii 

4h 

1.42 

11.3 

9  46.9 

22  13.3 

-  6    3.0 

-1.1655 

.5508 

.2447 

-28 

-90 

4h 

1.41 

11.3 

9  52.7 

23    88 

-  5    9.5 

-0.8422 

.5502 

5456 

-  5 

-90 

^  Aquarii 
B.A.C.8214 

5 

-1.39 

-11.5 

-10  18.5 

23  36.9 

-  4  41.9 

-0.2959 

.5495 

+.2460 

+24 

-59 

6i 

1.30 

10.7 

8  10.2 

3    7    9.0 

+  2  34.7 

-0.5721 

.5445 

.2516 

+11 

-79 

B.A.C.8274 

6 

1.23 

10.3 

7    5.3 

13    9.2 

+  8  22.9 

-0.1435 

.5408 

5551 

+33 

-50 

30  Piscium 

5 

1.15 

10.0 

6  43.4 

19  25.8 

-  9  32.9 

+1.0977 

.5369 

.2577 

+84 

+19 

33  Piscium 

5 

1.13 

9.8 

6  25.3 

21     1.5 

-  8    0.3 

+1.2042 

.5363 

.2583 

+84 

+28 

B.A.C.17 

6 

1.11 

9.6 

5  57.4 

23  22.7 

-  5  43.8 

+1.3428 

.5349 

5590 

+84 

+43 

B.A.C.81 

6il 

-1.04 

-  8.3 

-  2  55.4 

4    6    8.0 

+  0  48.5 

+0.0110 

.5320 

+.2601 

+42 

-42 

14  Ceti 

6i 

0.98 

7.5 

1  12.4 

11  26.2 

+  5  56.5 

-0.3647 

.5298 

.2603 

+23 

-63 

15  Ceti 

6i 

0.97 

7.5 

-  1  12.3 

12  40.3 

+  7    8.2 

-0.0451 

.5291 

.2602 

+40 

-45 

26  Ceti,  mult. 

Gh 

0.83 

6.1 

+  0  41.0 

5    1  11.0 

-  4  44.7 

+1.2671 

.5259 

.2582 

+90 

+33 

29  Ceti 

6il 

0.81 

5.8 

1  19.6 

3  13.5 

-  2  45.9 

+1.1321 

.5254 

.2576 

+90 

+22 

33  Ceti    • 

6 

0.79 

5.5 

1  46.1 

4  29.5 

-  1  32.3 

+1.0030 

.5252 

5570 

+90 

+13 

35  Ceti 

6i 

-0.78 

-  5.5 

+  1  47.9 

5  27.7 

-  0  35.9 

+1.2212 

.5249 

+.2567 

+90 

+29 

/  Piscium 

5i 

0.77 

5.0 

2  56.6 

8    2.6 

+  1  54.2 

+0.6995 

.5246 

.2560 

+90 

-  5 

B.A.C.408 

6i 

0.75 

4.5 

4    4.3 

10  27.3 

+  4  14.4 

+0.1468 

.5243 

.2545 

+50 

-34 

u  Piscium 
B.A.C.481 

5 

0.70 

3.9 

5  29.2 

14    5.8 

+  7  46.0 

-0.3964 

.5240 

.2528 

+22 

-64 

6i 

0.69 

3.2 

6  59.6 

16  59.6 

+10  34.4 

-1.2334 

.5236 

.2511 

-31 

+83 

B.  A.  C.  728 

Qh 

0.46 

1.1 

10  15.4 

6  16  11.2 

+  9    2.8 

+0.9763 

.5249 

5322 

+90 

+14 

,  31  Arietis 

6 

-0.39 

-  0.1 

+11  53.7 

22  41.8 

-  8  38.8 

+0.7428 

.5265 

+.2253 

+90 

+  1 

a  Arietis 

6 

0.32 

+  0.9 

14  33.4 

7    5  54.1 

-  1  40.1 

-0.4771 

.5282 

5166 

+17 

-64 

B.A.C.1096 

H 

0.12 

2.6 

17  24.9 

8    2  18J2 

-  5  55.1 

+0.6249 

.5346 

.1882 

+86 

-  1 

13  Tauri 

H 

-0.09 

3.0 

19  17.6 

6    8.5 

-  2  12.2 

-0.6744 

.5358 

.1818 

+  6 

-70 

B  A.  C.  1242 

6 

0.00 

3.4 

19  50.6 

14  57.2 

+  6  19.2 

+0.2700 

.5391 

.1667 

+58 

-17 

(j«  Tauri 

bh 

+0.07 

3.7 

20  15.9 

22  27.0 

-10  25.8 

+1.0167 

.5421 

.1527 

+90 

+27 

53  Tauri 

6 

+0.08 

+  3.9 

+20  50.1 

23  26.2 

-  9  28.7 

+0.5534 

.5425 

+.1508 

480 

-  1 

56  Tauri 

6 

0.08 

4.0 

21  28.0 

23  30.3 

-  9  24.6 

-0.1175 

.5425 

.1508 

+36 

-35 

ic»  Tauri 

4i 

0.10 

4.2 

22    0.1 

9    2    8.5 

-  6  51.7 

-0.3046 

.5432 

.1459 

+25 

-45 

x^  Tauri 

e>i 

0.10 

4.1 

21  54.5 

2    9.9 

-  6  50.4 

-OiJ007 

.5432 

.1459 

+31 

-39 

v'  Tauri 

4i 

0.11 

4.3 

2i  31.5 

2  33.6 

-  6  27.4 

-0.8076 

.5435 

.1447 

-  3 

-68 

««  Tauri 

•  6 

0.12 

4.3 

22  42.5 

3    0.9 

-6    1.1 

-0.9412 

.5436 

.1442 

-13 

-68 

B.  A.  C  1373 

6 

+0.12 

+  4.1 

+21  20.2 

3  22.6 

-  5  40.1 

+0.5914 

.5437 

+.1431 

+84 

+  2 

r  Tauri 

^ 

0.18 

4.4 

22  42.7 

9  52.0 

+  0  36.3 

-0.0054 

.5459 

.1303 

+42 

-27 

B.A.C.1518 

6 

0.23 

4.8 

24  23.2 

16  11.9 

+  6  43.3 

-1.0373 

.5479 

.iirj 

-20 

-66 

99  Tauri 

6 

0.25 

4.7 

23  45.0 

16  54.9 

+  7  24.8 

-0.2626 

.5483 

.1156 

+28 

-39 

103  Tauri 

6 

0.29 

4.7 

24    5.8 

21  33.7 

+11  54.0 

-0.1261 

.5495 

.1053 

+36 

-32 

118  Tauri 

6 

0.36 

4.7 

25    2.8 

10    7    2.7 

-  2  56.5 

-05596 

.5521 

.0844 

+27  -36 

121  Tauri 

6 

+0.38 

+  4.5 

+23  57.2 

9  50.2 

-  0  14.7 

+1.1580 

.5526 

+.0779 

+90  +47 

125  Tauri 

6 

0.40 

4.8 

25  49.5 

11  42.0 

+  1  33.2 

-0.7418 

.5530 

.0740 

0  -64 

132  Tauri 

5i 

0.43 

4.4 

24  31.4 

15  52.3 

+  5  34.8 

+0.9658 

.5537 

.0639 

+90  +33 

139  Tauri 

5i 

0.46 

4.5 

25  56.2 

19  50.0 

+  9  24.3 

-0.:M43 

.5542    .0545 

+23,  -38 

c  Geminorum 

H 

0.59 

3.8 

25  15.3 

11  16  16.5 

+  5    8.1 

+1.0193 

.5545  +.0057 

+90'  +42 

37  Geminor. 

4V 

6 

+0.61 

+  3.6  +25  32.0 

21  23.6 

+10    1.7 

+0.7118 

.5539:  -.0064 1  +90  +23   | 

4dO 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

JANVABT.                                                                                   1 

Star*&-> 

At  Conjunction  in  R.  A. 

Limiting    1 
Parallels.    1 

Name. 

Mag. 
6i 

Bed'n 
187 
Aft 

9  from 
3.0. 
a6 

Apparent 
Decimation. 

Washington 
Heanl^xie. 

Hour  Angle 

H 

Y 

a/ 

y' 

N-n. 

S'n. 

o 
-2.» 

39  Ge minor. 

+0*62 

+3!6 

+^  14'.8 

d     h    m 
11  22  53.2 

h     m 
+11  31.1 

-0.0871 

.5539 

-.0104 

+3? 

40  Geminor. 

6i 

0.62 

3.6 

26    5.1 

23  10.9 

+11  485 

+0.0876 

.5537 

.OlOi) 

+47 

-n 

47  Geminor. 

6 

0.64 

3.3 

27    3.8 

12    4  29.6 

-  7    4.1 

-1.0839 

.5530 

.0240 

-27  -63   1 

52  Geminor. 

6 

0.63 

3.2 

25    6.2 

6    1.7 

-  5  35.2 

+1.0387 

.5523 

.0273 

+90 

+41 

A  Geminorum 

^h 

0.65 

3.1 

25  17.6 

9  59.0 

-  1  46.0 

+0.7032 

.5514 

.0366 

+90 

+19 

B.A.C.2514 

eh 

0.65 

2.7 

24  30.5 

17    6.6 

+  5    6.9 

+1.2511 

.5495 

.0538 

+90 

+59 

c  Geminorum 

6 

+0.67 

+2.5 

+26    5.1 

19  18.5 

+  7  14.3 

-0.6143 

.5490 

-.0580 

+  7 

-57 

K  Gemi.ymidt. 

H 

0.67 

2.5 

24  42.0 

19  29.7 

+  7  25.1 

+0.9049 

.5488 

.0588 

+90 

+2i) 

(ji  Cancri 

6 

0.67 

2.1 

25  44.3 

13    3    1.0 

-  9  18.9 

-0.7480 

.5461 

.0753 

-  1 

-64 

(j-2  Cancri 

6i 

0.67 

2.1 

25  26.2 

3  23.7 

-  8  56.9 

-0.4424 

.5459 

.0765 

+17 

-47 

xj)'  Cancri 

6 

0.68 

1.8 

25  53.5 

7  25.1 

-  5    3.5 

-1.2700 

.5443 

.0852 

-51 

-64 

7.  Cancri 

6 

0.67 

1.6 

24  25.2 

12    8.3 

-  0  29.8 

-0.0660 

.5415 

.0948 

+38 

-27 

v^  Cancri,  mu/t 

7 

+0.67 

+0.9 

+24  56.9 

14  59.8 

+  2  16.1 

-0.9307 

J>409 

-.1008 

-13 

-65 

v'i  Cancii 

6i 

0.66 

1.4 

24  33.9 

15  55.2 

+  3    9.6 

-0.5996 

.5404 

.1027 

+  9 

-59 

v'  Cancri 

6 

0.66 

1.3 

24  30.5 

17  17.3 

+  4  29.1 

-0.6781 

.5400 

.1033 

+  4   -64  II 

32  Cancri 

6 

0.65 

1.3 

24  30.9 

17  59.4 

+  5    9.8 

-0.7622 

.5395 

.1069 

-  1 

-66 

^  Cancri 

5 

0.61 

0.3 

22  33.5 

14  11  27.5 

-  1  55.8 

-0.7537 

.5306 

.1402 

0 

-6S 

79  Cancri 

6 

0.61 

0.3 

22  30.6 

11  56.6 

-  1  27.6 

-0.7695 

.5303 

.1408 

-  1 

-68 

B.A.C.3138 

6 

+0.60 

+0.3 

+21  48.3 

13  33.4 

+  0    6.2 

-05155 

.5293 

-.1439 

+30 

-40 

B.A.C.3292 

6h 

0.56 

-0.5 

20  52.2 

15    2    68 

-11  43.8 

-1.1128 

J>229 

.1642 

-25 

-6S> 

rj  Leonia 

3i 

0.47 

0.9 

17  22.8 

16  37.6 

+  2  20.8 

+0.2280 

.5150 

.1851 

+56 

-22 

42  Leonis 

6 

0.43 

0.9 

15  36.9 

16    0  11.4 

+  9  41.3 

+0.7554 

.5116 

.1944 

+90 

+  5 

B.A.C.3579 

6 

0.40 

1.0 

14  59.5 

3  51.5 

-10  45.0 

+0.7264 

.6097 

.1988 

+90 

+  2 

i  Leonis 

6 

0.39 

1.1 

14  47.3 

5  38.6 

-  9    1.0 

+0.5957 

.5089 

5010 

.+«2 

-  5 

k  Leonis 

6 

+0.33 

-1.5 

+14  51.8 

13  12.2 

-  1  40.5 

-1.0392 

.5056 

-.2088 

-17 

-75 

u  Virginis 

6 

0.09 

1.3 

8  50.2 

17  17  32.0 

+  1  51.7 

-0.6204 

.4!)68 

.2316 

+10 

-78 

V  Virginis 

4i 

0.06 

1.1 

7  14.4 

21  37.3 

+  6  50.3 

+0.1904 

.4960 

.2339 

+53 

-31 

B.A.C.3996 

6 

+0.04 

0.9 

5  54.0 

23  25.8 

+  7  35.7 

+1.2474 

.4958 

.2349 

+90 

+33 

B.A.C.4104 

6i 

-0.07 

1.1 

4  45.6 

18  11  55.3 

-  4  15.3 

-0.4690 

.4948 

5403 

+18 

-70 

c  Virginis 

5 

0.12 

-1.1 

+  4     1.2 

16  45.6 

+  0  27.1 

-0.8219 

.4947 

-.2419 

-  1 

-86 

46  Virginis 

6 

-0.34 

+0.1 

-  2  41.1 

19  14  54.6 

-  2    0.4 

+1.1102 

.4973 

-5448 

+88 

+20 

48  Virginis 

6 

0.36 

0.0 

2  58.8 

16  42.9 

-  0  15.1 

+0.9876 

.4978 

5448 

+87 

+11 

65  Virginis 

6 

0.46 

-0.1 

4  15.6 

20    3  13.4 

+  9  57.8 

-0.1908 

.5008 

.2434 

+33 

-53 

66  Virginis 

6 

0.47 

0.0 

4  30.0 

3  52.5 

+10  35.8 

-0.0891 

.5013 

.2433 

+37 

-47 

I*  Virginis 

5 

0.50 

+0.1 

5  36.0 

7  51.1 

-  9  32.5 

+0.1338 

.5030 

.2423 

+49 

-35 

80  Virginis 

6 

0.52 

-05 

4  44.9 

9  44.8 

-  7  42.0 

-1.2431 

.5040 

5419 

-32 

-90 

B.  A.  C.  4647 

6 

-0.62 

+0.1 

-  7  25.9 

19  58.5 

+  2  14.1 

-0.8026 

.5092 

-.2379 

-2 

-90 

Mars 

9  31.3 

22  23.4 

+  4  34.8 

+0.8666 

.4933 

.2304 

+81 

+  4 

94  Virginis 

6 

0.71 

05 

8  17.1 

21     1  48.7 

+  7  53.9 

-1.2644 

.5125 

5347 

-36 

-®0 

95  Virginis 

6 

0.71 

0.3 

8  42.4 

2    1.8 

+  8    6.7 

-0.8646 

.5126 

.2346 

-6 

-90 

96  Virginis 

eh 

0.73 

0.6 

9  43.9 

3  U.I 

+  9  14.0 

-0.0387 

.5134 

5340 

+38 

-44 

K  Virginis 

ih 

0.76 

0.5 

9  40.9 

5  10.1 

+11    9.4 

-0.5542 

.5146 

5327 

+11 

-77 

2Libr« 

6 

-0.82 

+0.6 

-11    8.0 

10  28.5 

-  7  41.8 

-0.2320 

.5184 

-5290 

+27 

-65 

5  LibriB 

6 

0.95 

1.2 

14  55.3 

21  33.4 

+  3    2.5 

+1.2954 

.5270 

5195 

+75 

+40 

fjt  LibrsB 

6 

0.97 

0.7 

13  37.1 

23  12.3 

+  4  38.3 

-0.4424 

.5280 

5180 

+14 

-69 

a}  Librae 

6 

1.00 

1.2 

15  28.1 

23  50.3 

+  5  15.1 

+1.3718 

.5288 

5173 

+75 

+58 

v^  Librae 

6 

1.08 

0.8 

15  45.8 

22    7  25.7 

-11  24.1 

+0.0609 

.5355 

.2087 

+39 

-30 

v'  Librae 

5i 

1.08 

0.9 

15  59.4 

7  30.9 

-11  19.1 

+0.2820 

.5357 

.2086 

+51 

-27 

28  Librae 

6 

-1.17 

+0.9 

-17  41.7 

14    2.0 

-  5    1.0 

+0.7315 

.5414 

-.2005 

+72 

-2 

B.A.C.5I09 

6 

1.25 

0.9 

19  14.2 

19  20.8 

+  0    7.2 

+1.2891 

.5461 

.1931 

+71 

+43 

41  Librae 

6 

1.28 

0.6 

18  52.9 

22  10.8 

+  2  51.3 

+0.3785 

.5493 

.1888 

+54 

-22 

K  Librae 

5 

1.29 

0.6 

19  15.9 

23  32.2 

+  4  10.0 

+0.5223 

.5514 

.1861 

+62 

-14 

2,  Librae 

6 

1.35 

0.4 

19  47.1 

23    4  32.9 

+  9    0.2 

+0.1461 

.5560 

.1781 

+40 

-34 

B.A.C.5281 

6 

-1.38 

+0.4 

-20  36.6 

6  33.7 

+10  56.6 

+0.6439 

.5581 

-.1746 

+67 

-  7 

OCCULTATIONS,  1873. 


4Sil 


ELEMENTS  FOK  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF         | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

JAIVUART. 

1 

Star's— 

^ 

A.T  CONJUNCnON  IN  B. 

A. 

Limiting 
Parallels. 

Kame. 

Mag. 
2 

Bed^n 
18T 

Bih>m 
3.0. 
a6 

Apparent 
Declination. 

Waahinston 
Mean  Time. 

Hour  Angle 

Y 

a/ 

-.1688 

N'n. 
-31§ 

S'n. 

".<)5 

/31  Scorpii 

8 

-1.41 

-  0.1 

-19  27.4 

d     h    m 
23    9  47.8 

h    m 
-  9  56.3 

-1.1036 

.5614 

(3*  Scorpii 

5i 

1.41 

-  0.1 

19  27.1 

9  48.0 

-  9  56.1 

-1.1079 

.5614 

.1688 

-33 

-90 

o>  Scorpii 

4 

1.43 

+  0.1 

20  19.4 

10  22.0 

-  9  23.3 

-0.3049 

.5623 

.1674 

+15 

-61 

w'  Scorpii 

4h 

1.43 

0.2 

20  31.4 

10  36.9 

-  9    8.8 

-0.1397 

.5623 

.1672 

+23 

-51 

B.A.C.5395 

6 

1.46 

+  0.1 

21    4.4 

13  17.0 

-  6  34.6 

-0.0123 

.5647 

.1623 

+29 

-43 

0  Ophiuchi 

5 

1.55 

-  0.7 

21  11.5 

20  59.4 

+  0  50.7 

-1.0765 

.5728 

.1462 

-33 

-90 

18  Ophiuchi 

6 

-1.67 

-  0.5 

-24  24.9 

24    4    5.6 

+  7  40.6 

+1.2308 

.5800 

-.1301 

+66 

+41 

22  Ophiuchi 

6i 

1.68 

1.0 

23  18.1 

6  10.0 

+  9  40.3 

-0.1667 

.5821 

.1250 

+17 

-52 

24  Ophiuchi 

^ 

1.70 

1.3 

22  56.8 

6  57.4 

+10  25.8 

-0.6250 

.5828 

.1231 

-  7 

-88 

B.A.C.5709 

6 

1.73 

0.8 

24  53i) 

8  10.1 

+11  35.6 

+1.2106 

.5840 

.1201 

+65 

■m 

26  Ophiuchi 

6 

1.73 

0.9 

24  47.6 

8  14.7 

+11  40.0 

+1.0940 

.5840 

.1200 

+65 

+25 

39  Ophiuchi 

6 

1.78 

1.9 

24    8.8 

15  16.8 

-  5  34.5 

-0.3422 

.5905 

.1019 

+  6 

-64 

B.  A.  C.  5831 

6 

-1.77 

-  1.9 

-23  55.9 

15  19.0 

-  5  32.4 

-0.5629 

.59a5 

-.1018 

-6 

-82 

d  Ophiuchi 

34 

1.79 

1.8 

24  52.2 

16  48.7 

-  4    6.4 

+0.2366 

.5921 

.0974 

+36 

-29 

b  Ophiuchi 

5 

1.79 

2.4 

24    3.4 

18  30.7 

-  2  28.5 

-0.7454 

.5937 

.0925 

-17 

-90 

c2  Ophiuchi 

5 

1.80 

2.7 

23  51.8 

20  27.3 

-  0  36.6 

-1.1153 

.5954 

.0873 

-43 

-90 

B.A.C.5909 

^ 

1.84 

2.1 

26  10.2 

20  31.6 

-  0  32.5 

+1J2025 

.5954 

.0870 

464 

+39 

63  Ophiuchi 

64 

1.90 

3.6 

24  51.7 

25    5  19.7 

+  7  53.7 

-0.7702 

.6020 

.0621 

-21 

-90 

B.  A.  C.  6194 

6 

-2.00 

-  4.2 

-27    5.3 

13  52.6 

-  7  55.0 

+1.0351 

.6077 

-.0354 

+63 

4^ 

B.  A.  C.  6217 

6i 

1.97 

4.9 

24  58.5 

15  12.3 

-6  38.7 

-1.1112 

.6083 

.0315 

-47 

-90 

7,  Sagittarii 

3 

1.99 

5.1 

25  29.5 

17  33.4 

-  4  23.6 

-0.6607 

.6098 

.0235 

-18 

-90 

B.A.C.6369 

6 

2.02 

6.0 

25    8.5 

23  42.7 

+  1  29.9 

-1.0899 

.6123 

.0037 

-47 

-90 

^  Sagittarii 

3i 

2.05 

5.6 

27    7.2 

23  57.9 

+  1  44.4 

+0.8704 

.6124 

-.0031 

+63 

+  9 

7  Sagittarii 

'4 

2.08 

6.3 

26  27.2 

26    3  28.0 

+  5    5.4 

■10.2191 

.6135 

+.0088 

+27 

-30 

B.A.C.6490 

64 

-2.05 

-  6.8 

-25    1.4 

6    6.2 

+  7  36.7 

-1.1614 

.6145 

+.0169 

-52 

-90 

B.A.C.6562 

64 

2.08 

7.1 

26    7J2 

9  57.9 

+11  18.4 

+0.0142 

.6152 

.0297 

+18 

-42 

^  Sagittarii 
56  Aquarii 

6 

2.07 

7.3 

25  28.4 

10  48.7 

-11  53.0 

-0.5972 

.6152 

.0327 

-14 

-86 

6 

1.73 

12.9 

15  14.2 

29  12  26.8 

+10  41.4 

-0.1320 

.5760 

5270 

+30 

-51 

r^  Aqua.,miiZt. 

6 

1.66 

12.9 

14  43.7 

19  40.9 

-6  20.7 

+0.9665 

.5708 

.2376 

+76  +11    1 

r^  Aquarii 

6i 

1.65 

12.8 

14  15.9 

20  28.6 

-  5  34.7 

+0.7005 

.5698 

5387 

+76 

-  5 

74  Aquarii 

6 

-1.64 

-12.4 

-12  17.7 

22    7.5 

-  3  59.6 

-0.8406 

.568a 

.+5407 

-  7 

-^ 

jff^  Aquarii 

44 

1.56 

12.0 

9  47.0 

30    7  41.6 

+  5  13.7 

-0.9612 

.5612 

.2512 

-13 

-90 

^|3  Aquarii 

44 

1.55 

12.0 

9  52.8 

8  35.2 

+  6    5.3 

-0.6415 

.5607 

.2522 

+  6 

-:85 

ifl  Aquarii 
B.A.C.8214 

5 

1.55 

12.1 

10  18.5 

9    2.5 

+  6  31.7 

-0.1037 

.5604 

.2525 

+34   -48    1 

64 

1.49 

11.5 

8  lOii 

16  18.6 

-10  27.6 

-0.3607 

.5554 

.2581 

+22 

-63 

B.A.C.8274 

6 

-1.43 

-11.1 

-  7    5.3 

22    5.9 

-  4  52.5 

+0.0710 

.5513 

+.2617 

+45 

-39 

30  Piacium 

5 

1.38 

10.9 

6  43.4 

31    4  10.9 

+  1    0.1 

+1.3005 

.5477 

.2642 

+841  +37 

B.  A.  C.  81 

64 

1.29 

9.6 

2  55.5 

14  27.9 

+10  56.2 

+0.2482 

.5420 

5663 

+56  -29 

14  Ceti 

64 

1.25 

8.9 

1  12.4 

19  34.7 

-  8    75 

-0.1139 

.539^ 

5663 

+36.  -48 

15  Ceti 

64-1^ 

-  8.9 

-  1  12.3 

20  46.2 

-  6  58.1 

+0.2017 

.5394 

•h.2663 

+54 

-32 

F 

EBBVAI 

IT. 

1 

29  Ceti 

64 

-1.12 

-  7.4 

+  1  19.5 

1  10  49.6 

-  7  22.2 

+1.3737 

.5343 

+.2626 

+90 

+47 

33  Ceti 

6 

1.11 

7^ 

1  46.0 

12    3.0 

+  7  48.8 

+1.2482 

.5342 

.2622 

+S0 

+32 

/  PiBoium 

54 

1.08 

6.9 

2  56.6 

15  29.2 

+11     8.4 

+0.9526 

.5333 

.2605 

+90 

+10 

B.A.C.408 

64 

1.06 

6.2 

4    4.3 

17  49.3 

-10  36.0 

+0.4101 

.5327 

.2592 

+66 

-21 

u  Piaciuia 

5 

1.03 

5.5 

5  29.2 

21  21.0 

-  7  11.1 

-0.1227 

.5322 

.2572 

-»36 

-48 

B.  A.C.  481 

64 

1.02 

5.0 

6  59.6 

2    0    9.5 

-4  28.0 

-0.9465 

.5319 

5552 

-  9 

-83 

0  Piscium 

4 

-0.98 

-  4.1 

+  8  31.0 

4  36.6 

-  0    9.5 

-1.3826 

.5311 

+5519 

-51 

-82 

B.A.C.728 

64 

0.80 

2.2 

10  15.4 

22  43.8 

-  6  37.1 

+15377 

.5309 

.2347 

+90 

+35 

31  Arietis 

6 

0.73 

1.3 

11  53.7 

3    5    5.6 

-  0  27.5 

+1.0055 

.5315 

.2273 

+90 

+16 

0  Arietis 

6 

0.71 

-  0.2 

14  46.3 

8  50.8 

+  3  10.5 

-1.1572 

.5320 

.2225 

-26 

-75 

a  Arietis 

6 

0.67 

0.0 

14  33.4 

12    9.3 

+  6  22.5 

-05042 

.5323 

5183 

+32 

-48 

B.  A.C.  1096 

54 

0.45 

+  1.8;     17  24.9 

4    8  14.6 

+  1  48.8 

+0.8748 

.5365 

.1880 

+90 

+13 

13  Tauri 

54 

-0.41 

+  2.6  +19  17.6 

12    2.3 

+  5  29.0 

-0.4194 

.6375 

+.1816 

+19 

-56 

4SS2 


OCCULTATIONS,  IS'73. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF        | 

PLANETS  AND  STARS  BY  THE  MOON. 

1 

FEBBVABT.                                                                                 | 

Star's— 

V 

At  Conjunction  in  B.  A. 

limiting    1 
Parallels.    | 

Name. 

Mag. 
6 

Bed'n 
187 

B  from 
3.0. 
1^6 

Apparent 
Dedixuaion. 

Washington 

Hoot  Angle 

H 

Y 

a/ 

y' 

N'n. 

I 
8*n. 

9 
-  0 

B.  A.  C.  1242 

-o!31 

+3:1 

+19  50.6 

d     h    m 
4  20  46.1 

b     m 
-10    4.5 

+0.5100 

.5399 

+.1658 

+7g 

A»  Tauri 

^k 

0.30 

3.9 

21  44.0 

22  22.6 

-  8  31.2 

-1.2468 

.5404 

.1626 

-40 

-68 

A«  Tauri 

6 

0.30 

3.9 

21  39.9 

22  40.2 

-  8  14.2 

-1.1259 

.5404 

.1622 

-26 

-69 

w«  Tauri 

5^ 

0.21 

3.5 

20  15.9 

5    4  12.9 

-  2  52.6 

+1.2454 

.5419 

.1520 

+90 

+48 

53  Tauri 

6 

0.21 

3.7 

20  50.1 

5  11.7 

-  1  55.7 

+0.7825 

.5421 

.1500 

4OO 

+12 

56  Tauri 

6 

0.2J 

4.0 

21  28.0 

5  15.8 

-  1  51.8 

+0.1141 

.5422 

.1491 

+49 

-23 

««  Tauri 

^k 

-0.18 

+4.2 

+22    0.1 

7  53.2 

+  0  40.3 

-0.0752 

.5430 

+.1445 

+38 

-32 

/c«  Tauri 

6i 

0.18 

4.2 

21  54.5 

7  54.6 

+  0  41.6 

+0.0282 

.5430 

.1445 

+44 

-27 

w»  Tauri 

4i 

0.17 

4.4 

22  31.5 

8  18.2 

+  1     4.5 

-0.5770 

.5430 

.1440 

+1U 

-61 

v'  Tauri 

6 

0.17 

4.4 

22  42.5 

8  45.4 

+  1  30.8 

-0.7107 

.5431 

.1427 

+  3 

-67 

B.A.C.1373 

6 

0.16 

4.0 

21  20.2 

9    6.9 

+  1  51.6 

+0.8156 

.5431 

.1421 

+90 

+15 

T  Tauri 

4i 

-0.08 

4.5 

22  42.7 

15  35.1 

+  8    6.7 

+0.2124 

.5450 

.1286 

+55 

-16 

B.A.C.1518 

6 

0.00 

+5.2 

+24  23.2 

21  54.3 

-  9  46.9 

-0.8260 

.5465 

+.1154 

-  5 

-66 

99  Tauri 

6 

+0.01 

5.1 

23  45.0 

22  37.3 

-11    5.4 

-0.0543 

.5466 

.1137 

+40 

-28 

k  Tauri 

5i 

0.01 

5.4 

24  51.2 

22  44.9 

-  8  58.1 

-1.2348 

.5466 

.1135 

-42 

-65 

103  Tauri 

6 

0.07 

5.2 

24    5.8 

6    3  16.0 

-  4  36.2 

+0.0749 

.5476 

.1039 

+47 

-20 

118  Tauri 

6 

0.19 

5.4 

25    2.8 

12  45.7 

+  4  33.9 

-0.0736 

.5499 

.0819 

+38 

-26 

125  Tauri 

6 

Oi25 

5.7 

25  49.5 

17  25.7 

+  9    4.3 

-0.5635 

.5503 

.0713 

+10 

^54 

132  Tauri 

^h 

+0.29 

+5.2 

+24  31.4 

26  36.9 

-10  53.1 

+1.1371 

.550{> 

+.0617 

+90 

+46 

139  Tauri 

5i 

0.35 

5.5 

25  56.2 

7     1  35.5 

-  7    2.8 

-0.1804 

.5513 

.0523 

+32 

-29 

e  Geminorum 

3i 

0.55 

4.9 

25  15.3 

22    8.3 

-11  12.7 

+1.1468 

.5513 

+.0037 

+4)0 

+52 

37  Geminor. 

6 

0.60 

4.7 

25  32.0 

8    3  14.3 

-  6  17.2 

+0.8297 

.5509 

-.0083 

+90 

+29 

39  Geminor. 

6i 

0.63 

4.8 

26  14.8 

4  47.4 

-  4  47.4 

+0.0264 

.5507 

.0124 

+44 

-14 

40  Geminor. 

6i 

0.63 

4.8 

26    5.1 

5    5.2 

-  4  30.1 

+0.2008 

.5502 

.0129 

+55 

-  5 

47  Geminor. 

6 

+0.69 

+4.7 

+27    3.9 

10  25.9 

+  0  39.5 

-0.9833 

.5497 

-.0259 

-18 

-63 

52  Geminor. 

6 

0.68 

4.2 

25    6.2 

11  58.5 

+  2    9.0 

+1.1400 

.5494 

.0292 

+90 

+49 

A  Geminor. 

5i 

0.72 

4.0 

25  17.6 

15  57.3 

+  5  59.7 

+0.7956 

.5485 

.0385 

+90 

+24 

e  Geminorum 

6 

0.80 

3.6 

26    5.1 

9    1  20.2 

-  8  56.5 

-0.5437 

.5461 

.0598 

+12 

-52 

K  Gemi.,mttZ<. 

3i 

0.79 

3.3 

24  42.1 

1  31.4 

-  8  45.7 

+0.9779 

.5461 

.0607 

+90 

+34 

cj>  Cancri 

6 

0.86 

3.0 

25  44.4 

9    5.3 

-  1  27.1 

-0.6947 

.5438 

.0772 

+  3 

-63 

(j>  Cancri 

6i 

+0.85 

+3.0 

+25  26i2 

9  28.1 

-  1    5.0 

-0.3889 

.5435 

-.0783 

421 

-44 

^8  Cancri 

6 

0.89 

2.8 

25  53.5 

13  30.8 

+  2  49.7 

-1.2269 

.5421 

.0871 

-42 

-64 

%  Cancri 

6 

O.JK) 

2.1 

24  25.3 

18  15.5 

+  7  24.9 

-0.0314 

.5403 

.0967 

+41 

-25 

v'  Cancri,  mtdt. 

7 

0.78 

3.9 

24  56.9 

21    7.8 

+10  11.6 

-0.9039 

.5391 

.1027 

-11 

-65 

v'  Cancri 

6i 

0.93 

1.9 

24  33.9 

22    3.5 

+11    5.4 

-0.5738 

.5388 

.1027 

+10 

-58 

t;*  Cancri 

6 

0.93 

1.8 

24  30.5 

23  25.9 

-11  34.9 

-0.6567 

.5380 

.1077 

+  5 

-63 

32  Cancri 

6 

+0.94 

+1.8 

+24  30.9 

10    0    8.2 

-10  63.9 

-0.7418 

.5379 

-.1088 

0 

-64 

f  Cancri 

5 

0.96 

0.3 

22  33.5 

17  40.1 

+  6    4.3 

-0.7734 

.5297 

.1422 

-  1 

-68 

79  Cancri 

6 

0.96 

0.3 

22  30.6 

18    9.2 

+  6  32.4 

-0.7899 

.5295 

.1429 

-  2 

-68 

B.A.C.3138 

6 

0.95 

+0.1 

21  48.3 

19  46.3 

+  8    6.5 

-0.2392 

.5287 

.1461 

+29 

-42 

B.A.C.3292 

6i 

0.97 

-0.8 

20  52.2 

11    8  21.1 

-  3  42.0 

-1.1671 

.5226 

.1663 

-30 

-69 

fl  Leonia 

3i 

0.94 

2.1 

17  22.8 

22  52.6 

+10  23.3 

+0.1391 

.5155 

.1875 

+50 

-27 

42  Leonis 

6 

+0.91 

-2.6 

+15  36.8 

12    6  26.2 

-  6  165 

+0.6482 

.5119 

-.1972 

+88 

-  2 

B.  A.  C.  3579 

6 

0.90 

2.8 

14  59.4 

10    6.2 

-  2  42.9 

+0.6104 

.5105 

.2013 

+83 

-  5 

i  Leonis 

6 

0.90 

2.9 

14  47.2 

11  53.2 

-  0  59.0 

+0.4762 

.5097 

.2035 

+72 

-12 

k  Leonis 

6 

0.89 

3.5 

14  51.8 

19  26.5 

+  6  21.3 

-1.1776 

.5065 

.2116 

-27 

-75 

6)  Virginia 

6 

0.74 

4.7 

8  50.1 

13  23  44.5 

+  9  51.7 

-0i^43 

.4980 

.2341 

-  1 

-81 

V  Virginis 

4i 

0.72 

4.7 

7  14.4 

14    3  49.8 

-10    9.7 

-0.0203 

.4969 

.2364 

+41 

-42 

B.A.C.3996 

6 

+0.70 

-4.6 

+  5  53.9 

5  38.3 

-  8  24.2 

+1.0337 

.4968 

-.2374 

+90 

+16 

h  Virginis 

6 

0.66 

4.7 

4  21.7 

11  37.9 

-  2  34.5 

+1.2999 

.496.) 

.2402 

+iK) 

+38 

B.  A.  C.  4104 

6^ 

0.63 

5.0 

4  45.6 

18    8.1 

+  3  45.0 

-0.7099 

.4955 

.2424 

+  5 

-85 

c  Virginis 

5 

0.61 

5.2 

+  4     1.1 

22  58.8 

+  8  28.8 

-1.0708 

.4952 

.243i; 

-17 

-86 

V  Virg.,  mvU. 
B.  AC.  4277 

2i 

0,50 

4.7 

-  0  45.2 

15  10  48.8 

-  4    1.6 

+1.2779 

.4956 

i2459 

+4« 

+34 

6 

+O.49I 

-4.7 

-  0  52.7 

11  51.4 

-  3    0.7 

+1.1580 

.49561 

-.2459 

+89 

+23 

OCCUL.TATIONS,  18T3. 


^2S 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF        I 

PLANETS  AND  STARS  BY  THE  MOON.  .                                           | 

FEBRVABT.                                                                                 | 

• 
Stab'b— 

At  CoxjuxcnoN  in  R.  A.                     1  piSSSf 

Name. 

Mag. 
6 

187 
Aa 

B  Aram 
3.0. 
A6 

Apparent 
Declination. 

Washington 
HeanlUne. 

Hour  Angle 

Y 

a/ 

y 

N'n. 
+88 

S'n. 

0 
+  1 

46  Virginia 

+0%3 

4[7 

-  S  4l'i5 

d     h    m 
15  21  12.9 

h    m 
•I- 6     5.4 

+0.8331 

.4967 

-.2459 

48  Virginia 

6 

0.42 

4.7 

2  58.8 

23    1.9 

+  7  51.4 

+0.7081 

.4970 

.2458 

+87 

-  6 

65  Virginia 

6 

0.32 

4.9 

4  15.7 

16    9  37.3 

-  5  50.8 

-0.4883 

.4997 

.2438 

+17 

-72 

66  Virginia 

6 

0.32 

4.8 

4  30.1 

10  16.7 

-  5  12.6 

-0.3868 

.4998 

.2437 

+22 

-65 

I*  Virginia 

5 

0.29 

4.7 

5  36.0 

14  17.7 

-  1  18.3 

-0.1659 

.5011 

.2426 

+33 

-52 

m  Virginia 

6 

0.23 

4J3 

8    3.8 

19  26.9 

•»•  3  42.1 

+1.2636 

.5031 

.2406 

+82 

+33 

B.A.C.4647 

6 

•^0.19 

-4.6 

-  7  26.0 

17    2  33.8 

+10  36.9 

-1.1187 

.5061 

-.2373 

-22 

-90 

95  Virginia 

6 

0.13 

4.5 

8  42.5 

8  42.3 

-  7  25.3 

-1.1847 

.5092 

.2337 

-28 

-90 

96  Virginia 
K  Virginia 

H 

o.n 

4.2 

9  44.0 

9  52.7 

-  6  16.9 

-0.3518 

.5098 

.2330 

+22 

-63 

4i 

0.09 

4.3 

9  41.0 

11  53.6 

-  4  19.6 

-0.8730 

.5109 

.2315 

-  7 

-JK) 

2  Librs 

6 

+0.03 

4.1 

11    8.0 

17  17.5 

+  0  54.7 

-0.5487 

.5139 

.2273 

+11 

-77 

Mars 

12  57.5 

18    2    2.2 

+  9  23.7 

-0.5473 

.5064 

.2156 

+10 

-77 

5  Librs 

6 

-0.09 

-3.3 

-14  55.4 

4  35.5 

+11  52.2 

+0.9977 

.5213 

-iJ175 

+75 

+13 

fi  LibriB 

6 

0.09 

3.8 

13  37.2 

6  16.6 

-10  29.8 

-0.7617 

.5224 

.2159 

-  3 

-90 

a*  Libra 

6 

0.11 

3.3 

15  28.1 

6  55.3 

-  9  52.3 

+1.0750 

.5230 

.2152 

+75 

+19 

a*  Libra 

2i 

0.11 

3.3 

15  30.8 

7     1.0 

-  9  46.8 

+1.1020 

.5230 

.2150 

+75 

+21 

V*  Librs 

6 

0.18 

3.5 

15  45.8 

14  41.3 

-  2  20.8 

-0.2497 

.5288 

J2064 

+23 

-57 

v>  Libra 

51 

0.18 

3.4 

15  59.5 

14  46.6 

-  2  15.7 

-0.0256 

.5289 

.2063 

+34 

-44 

28  Libra 

6 

-0.26 

-3.1 

-17  41.8 

21  27.6 

+  4  12.3 

+0.4^*^7 

.5342 

-.1976 

+58 

-19 

B.A.C.5109 

6 

0.33 

2.8 

19  UJi 

19    2  54.9 

+  9  28.9 

+1.0037 

.5.388 

.UKK) 

+71 

+15 

41  Librs 

6 

0.36 

3.1 

18  53.0 

5  49.6 

-11  42.2 

+0.0820 

.5414 

.1856 

+37 

-:» 

K  Librs 

5 

0.37 

3.0 

19  16.0 

7  13.2 

-10  21.4 

+0.2292 

.5422 

.1836 

+45 

-30 

X  Librs 

6 

0.43 

3.1 

19  47.2 

12  22,7 

-  5  22.4 

-0.1481 

.5476 

.1747 

+24 

->5l 

B.A.C.5281 

6 

0.46 

2.9 

20  36.7 

14  27.1 

-  3  22.3 

+0.3593 

.5490 

.1712 

+50 

-23 

i^  Scorpii 

4 

-0.51 

-3.2 

-20  19.4 

18  22.4 

+  0  24.9 

-0.6001 

.5527 

-.1640 

-  1 

-84 

u^  Scorpii 

4i 

0.51 

3.1 

20  31.5 

18  37.8 

+  0  39.7 

-0.4320 

.5528 

.1637 

+  8 

-70 

B.A.C.5395 

6 

0.55 

3.1 

21     4.5 

21  22.7 

+  3  18.8 

-0.2997 

.5556 

.1584 

+14 

-63 

p  Ophi.,  mulL 
ISOphiuchi 

5 

0.62 

2.6 

23    9.2 

20    2  29.3 

+  8  14.5 

+1.0824 

.5603 

.1484 

+67 

+22 

6 

0.75 

2.8 

24  24.9 

12  40.4 

-  5  56.8 

+0.9836 

.5695 

.1264 

+66 

+16 

B.A.C.5641 

6i 

0.76 

27 

24  36.8 

13  20.5 

-5  18Ja 

+1.1043 

.5696 

.1253 

+66 

+25 

22  Ophiuchi 

6i 

-0.77 

-3.3 

-23  18.1 

14  49.1 

-  3  52.9 

-0.4340 

.5713 

-.1217 

+  3 

-71 

24  Ophiuchi 

6i 

0.77 

3.5 

22  56.8 

15  38.0 

-  3    5.8 

-0.8985 

.5721 

.1195 

-23 

-90 

B.A.C.5709 

6 

0.80 

2.9 

24  54.0 

16  53.2 

-  1  53.5 

+0.9689 

.5729 

.1167 

4^ 

+15 

26  Ophiuchi 

6 

0.80 

2.9 

24  47.6 

16  57.9 

-  1  49.0 

+0.851 1 

.5731 

.1163 

+65 

+  7 

39  Oph.,  mult. 

6 

0.89 

3.6 

24    8.8 

21    0  14.5 

+  5  11.0 

-0.5977 

.5792 

.0987 

-  8 

-87 

B.A.C.5831 

6 

0.88 

3.7 

23  55.9 

0  16.8 

+  5  13.3 

-0.8224 

.5793 

.0986 

-21 

-90 

6  Ophiuchi 

3i 

-0.91 

-3.5 

-24  52.2 

1  49.6 

+  6  42.4 

-0.0066 

.5808 

-.0943 

+22 

-43 

b  Ophiuchi 
B.  A.  C.  5JK)9 

5 

0.92 

3.9 

24    3.4 

3  35.1 

+  8  23.8 

-1.0028 

.5825 

.0895 

-33 

-90 

6i 

0.96 

3.4 

26  10.2 

5  40.1 

+10  24.0 

+0.981 1 

.5841 

.0840 

+64 

+17 

63  Ophiuchi 

6i 

1.05 

4.5 

24  51.6 

14  46.3 

-  4  51.6 

-1.0074 

.5907 

.0589 

-36 

-90 

B.A.C.6194 

6 

1.17 

4.3 

27    5.2 

23  36.4 

+  3  36.9 

+0.8457 

.5965 

.0327 

+63 

+  7 

X  Sagittarii 

3 

1.20 

5.2 

25  29.4 

22    3  24.5 

+  7  15.6 

-0.8714 

.5987 

.0210 

-31 

-90 

^  Sagittarii 

3i 

-1.28 

-5.1 

-27    7.2 

10    1.2 

-10  24.2 

+0.6963 

.6013  -.0011 

+60 

-2 

a  Sagittarii 

2h 

1.30 

5.6 

26  27.2 

13  37:9 

-  6  56.6 

+0.0428 

.6028  +.0105 

+18 

-40 

B.A.C.6562 

6h 

1.37 

6.2 

26    75 

20  19.4 

-  0  32.0 

-0.1502 

.6048 

.0312 

+  9 

-52 

t&  Sagittarii 
B.A.C.6666 

6 

1.37 

6.5 

25  28.5 

21  11.7 

+  0  182 

-0.7663 

.6048    .0341 

-24 

-90 

6 

1.43 

6.4 

27  14.7 

23    2  28.1 

+  5  21.2 

+1.2249 

.6056    .0514 

+«3 

+44 

h^  Sagittarii 

6 

1.43 

7.1 

24  59.8 

4  47.9 

+  7  34.9 

-0.8867 

.6060 

.0585 

-28 

-90 

h9  Sagittarii 

H 

-1.42 

-7.1 

-25    9.8 

5    2.6 

+  7  49.1 

-0.7066 

.6060 

+.0591 

-18 

-<K) 

_            C7 

(^  Sagittarii 

5 

1.50 

72 

26  38.2 

12    5.6 

-  9  25.8 

+1.2517 

.6058    .08121 

+64 

+48 

A  Sagittarii 

5 

1.51 

7.3 

26  32.3 

13  15.7 

-  8  18.7 

+1 .2520 

.6056 

.0847 

+64 

+48 

B.A.C.7049 

6 

1.54 

8.9 

22  48.8 

24     0  43.1 

+  2  39.8 

-1.2569 

.6031 

.1198 

-55  -90    1 

17  Capricorni 

6 

1.56 

9.4 

21  58.6 

6  59.1 

+  8  40.0 

-1.2715 

.6013    .13771 

-55 

-90 

B.A.C.7n»7 

6 

-1  ..'>7 

-fl.3  -23  12.0 

7  47.0   +  9  26.5 

+0.0455    .6006! +.14011 

+29  -40  l| 

424 


OCCULTATIONS,  1873. 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATION8  OF       || 

.    PLANETS  AND  STARS  BY  THE  MOON. 

FEBRUARY. 

»rAE'»— 

At  CoNjuKcnoN  in  K.  A. 

Limiting    1 
Pandleh.    1 

Nmme. 

1 

1 

1 
Mag. 

1 

Bed'n 
18* 

sfkxnn 
73.0 

AS 

Apparent 
DecliQatton. 

WMhin/Drton 
Mean  Tune. 

Hour  Angle 

Y 

a/ 

y 

0 

S'n. 

o 

s 

II 

O          1 

d    h   m 

Ii    m 

yCapricorni 
37  Capricorni 

6 

-1.59 

-  9.9 

-21  42.3 

24  15  29.6 

-  7  10.6 

-0.2643 

\    .5990 

1  +.1611 

+15 

-58 

6 

1.5ti 

10.1 

21    4.0 

15  52.5 

-  6  48.7 

-0iJ287 

.5970 

.1618 

-15 

-90 

A  Capricorni 
B.A.C.81 

H 

1.60 

101 

21  10.8 

18  12.7 

-  4  34.i2 

-0.3333 

\    .5961 

.1678 

+12 

-€3 

6i 

1.46 

9.8 

2  55.4 

28    1     4.9 

-  0  38.6 

+0.4274|    .5485 

.2718 

+67 

-21 

14  Ceti 

^ 

1.43 

9.3 

1  12.4 

6    3.5 

+  4    9.8 

+0.0838.    .5478 

J2727 

+47 

-38 

15  Ceti 

6h 

-1.43 

-  9.8 

-  1  12.3 

7  13.1 

+  5  17.0 

+0.3982 

»    .5475 

+.2726 

466 

-22 

MARCH.                                                                                      1 

/  Pisciam 

H 

-1.33  -  7.6 

+  2  56.6 

1     1  22.3 

-  1  10.4 

+1.1773 

.5425 

+J%68 

+90 

+25 

B.  A.  C.  408 

eh 

1.33 

7J2 

4    4.3 

3  37.8 

+  1    0.6 

+0.6477 

.5421 

JX56 

485 

-6 

96  Piscium 

6i 

1.33 

6.3 

6  38.2 

6  31.9 

+  3  48.8 

-1.1631 

.5416 

id638 

-24 

-84 

u  PiBcium 
B.  A.  C.  481 

5 

1.32 

6.6 

5  29.2 

7    2.6 

+  4  18.5 

+0.1294 

.5415 

.2635 

460 

-35 

6^ 

1.32 

6.0 

6  59.6 

9  45.6 

+  6  56.0 

-0.6767 

.5414 

.2616 

+  7 

-83 

0  Piscium 

4 

1.30 

5.4 

8  31.0 

14    3.6 

+11     5.4 

-1.0990 

.5406 

.2572 

-19 

-82 

31  Arietis 

6 

-1.14 

-2.7 

+11  53.7 

2  13  42.5 

+  9  57.3 

+1.2812 

.5410 

+i2322 

+90 

+40 

0  Arietis 

6 

1.11 

1.7 

14  46.3 

17  20.1 

-10  32.3 

-0.8451 

.5414 

.2275 

-  3 

-75 

a  Arietift 

6 

1.07 

1.4 

14  33.4 

20  31.9 

-  7  27.0 

+0.0955 

.5415 

.2225 

+48 

-32 

53  Arietis 

6 

1.01 

-  0.1 

17  23.3 

3    3  48.1 

-  0  25.4 

-1.2589 

.5425 

.2115 

-37 

-73 

B.A.C.1096 

5i 

0.86 

+  0.8 

17  24.9 

15  58.9 

+11  20.8 

+1.1668 

.5440 

.1909 

4^<I0 

+35 

13  Tauri 

51 

0.83 

1.6 

19  17.5 

19  39.8 

-  9    5.8 

-0.1088 

.5453 

.1841 

+37 

-38 

B.A.C.1143 

6 

-0.83 

+  2.1 

420  31.5 

20  36.6 

-  8  10.9 

-1.2286 

.5454 

+.1824 

-36 

-70 

B.A.C.1242 

6 

0.73 

2.3 

19  50.6 

4    4    8.7 

-  0  54.2 

+0.8078 

.5468 

.1682 

+90 

+12 

A)  Tauri 

4i 

0.73 

3.1 

21  44.0 

5  42.7 

+  0  36.6 

-0.9266 

.5470 

.1647 

-10 

-68 

A«  Tauri 

6 

0.73 

3.1 

21  39.9 

5  59.8 

+  0  53.1 

-0.8072 

.5470 

.1643 

-  3 

-69 

53  Tauri 

6 

0.63 

3.1 

20  50.1 

12  21.2 

+  7    1.5 

+1 .0755 

.5483 

.1516 

+9l>  +38   1 

56  Tauri 

6 

0.64 

3.4 

21  28.0 

12  25.2 

+  7    5.3 

+0.4154 

.5487 

.1509 

+69 

-8 

K^  Tauri 

4d 

-0.61 

+  3.7 

4^     0.1 

14  58.7 

+  9  33.5 

+0.2272 

.5488 

+.1459 

466 

-17 

x>  I'auri 

6i 

0.61 

3.7 

21  54.5 

15    0.1 

+  9  34.9 

+0.3295 

.5488 

.1459 

463 

-12 

i;»  Tauri 

4i 

0.60 

3.9 

22  31.5 

15  23.1 

+  9  57.1 

-0.2690 

.5489 

.1446 

+28  -44  II 

v«  Tauri 

6 

0.60 

4.0 

22  42.5 

15  49.6 

+10  22.6 

-0.4012 

.5489 

.1440 

+21 

-50 

B.A.C.1373 

6 

0.58 

3.5 

21  20.2 

16  10.6 

+10  42.9 

+1.1074 

.5489 

.1434 

+^ 

+35 

T  Tauri 

4i 

0.53 

4.2 

22  42.7 

22  29.8 

-  7  11.0 

+0.5082 

.5502 

.1293 

+77 

-  1 

B.A.C.I518 

6 

-0.44 

+  5.1 

+24  23.2 

5    4  41.1 

-  1  12.6 

-0.5235 

.5511 

+.1157 

+14 

-55 

99  Tauri 

6 

0.43 

4.9 

23  45.0 

5  23.2 

-  0  32.0 

+0.2402 

.5512 

.1 139 

+57 

-13 

k  Tauri 

5i 

0.44 

5.3 

24  51.2 

5  30.7 

-  0  24.7 

-0.9290 

.5512 

.1137 

-12 

-65 

103  Tauri 

6 

0.37 

5.2 

24    5.8 

9  56.6 

+  3  51.9 

+0.3653 

.5518 

.1038 

+66 

-  5 

118  Tauri 

6 

0.24 

5.7 

25    2.8 

19  16.5 

-11     7.8 

+0.2105 

.5525 

.0822 

+55 

-11 

125  Tauri 

6 

0.18 

6.2 

25  49.5 

23  52.4 

-  6  41.6 

-0^2797 

^527 

.0710 

+27 

-36 

139  Tauri 

54 

-0.06 

+  6.3 

+25  56.2 

6    7  55.7 

+  1     4.8 

+0.0924 

.5530 

+.0517 

+48 

-14 

37  Geminor. 

6 

+0.28 

5.8 

25  32.0 

7    9  21.8 

+  1  37.8 

+1.0673 

.5503 

-.0105 

+^ 

+45 

39  Geminor. 

6i 

0.31 

6.0 

26  14.9 

10  54.6 

+  3    7.3 

+0.2652 

.5501 

.0138 

469 

-  2 

40  Geminor. 

6i 

0.31 

6.0 

26    5.2 

n  12.3 

+  3  24.5 

+0.4386 

.5500 

.0145 

+72 

+  7 

47  Geminor. 

6 

0.38 

6.1 

27    3.9 

16  31.7 

+  8  32.9 

-0.7489 

.5488 

.0274 

-  1 

-63 

A  Geminorum 

5i 

0.45 

5.4 

25  17.6 

22    2.2 

-10    8.0 

+1 .0160 

.5473 

.0400 

+90 

+38 

e  Geminorum 

6 

+0.55 

+  5.3 

+26    5.1 

8    7  24.4 

-  1     4.9 

-0.3342 

.5444 

-.0619 

+24 

-39 

K  Gemi.,  mii/t. 

34 

0.56 

4.9 

24  42.1 

7  35.6 

-  0  54.1 

+1.1830 

.5443 

.0622 

+90  +50  ' 

cj*  Cancri 

6 

0.64 

4.7 

25  44.4 

15    9.5 

+  6  24.5 

-0.4975 

.5418 

.0788 

+15  -60 

d^  Cancri 

64 

0.65 

4.7 

25  26.3 

15  32.3 

+  6  46.6 

-0.1935 

.5414 

.0798 

+32|  -32 
-21   -64 

i^s  Cancri 

6 

0.70 

4.5 

25  53.5 

19  35.2 

+10  41.5 

-1.0368 

.5399 

.0886 

X  Cancri 

6 

0.74 

3.8 

24  25.3 

9    0  20.3 

-  8  42.8 

+0.1478 

.5380 

.0981 

+51    -16 

vi  Cancri,  micZt. 

7 

+0.78 

+3.7 

+24  56.9 

3  12.9 

-  5  55.8 

-0.7284 

.5368 

-.1041 

+  1    -65 

v'  Cancri 

64 

0.78 

3.6 

24  33.9 

4    8.6 

-  5    2.0 

-0.4013 

.5365 

.1061 

+20|  -47 

v*  Cancri 

6 

0.79 

3.4 

24  30.5 

5  31.2 

-  3  42.0 

-0.4»64 

.5354 

.1092 

+15i  -52 

39  Cancri 

6 

0.81      3.5 

24  31.0 

6  13.6 

-  3    1.0 

-0.5727 

.5354 

.1102 

+10;  -58 

k  Cancri 

5 

+0.94    +1.6 

+22  33.5 

23  48.1 

-10    0.3 

-0.6396 

.5274 

-.1438 

+  7  -6r» 

0CCUL.TAT10NS,  187a< 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND  STARS 

BY   THE 

MOON. 

KABCH 

■ 

Stab's— 

ti 

AT  COXJL'XCTION  IN  R.  A.                              j   p^l^ 

Name. 

Mag. 

Bed'n 
187 
Aa 

B  ftom 
3.0. 

Apparent 
DeelloatiOD. 

Washington 
Mean  Tune. 

Hour  Angle 

1 
Y 

:x^ 

V' 

N'n. 

Q 

S'n. 

8 

II 

o      / 

d     h    m 

h    m 

79  Cancri 

6 

+0.94 

+1.5 

+22  30.6 

10    0  17.3 

-  9  32.0 

-0.6575 

.5272 

-.1445 

+  6 

-66 

B.  A.  0. 3138 

6 

0.94 

1.3 

21  48.3 

1  54.7 

-  7  57.7 

-0.1105 

.5264 

.1474 

+37 

-35 

B.A.C.3392 

dh 

1.02 

+0.2 

20  52.2 

14  31.3 

+  4  15.6 

-1.0651 

.5204 

.1685 

-20 

-69 

fj  Leonis 

3i 

1.06 

-1.4 

17  22.8 

11     5    4.5 

-  5  37.3 

+0.2059 

.5143 

.1894 

^^^ 

-24 

42  Leonis 

6 

1.C6 

2.3 

15  36.8 

12  38.7 

+  1  43.5 

+0.6961 

.5109 

.1IH)2 

+90 

0 

B.  A.  C.  3579 

6 

1.07 

2.6 

14  59.4 

16  18.9 

+  5  17.4 

+0.6492 

.5096 

.2034 

+88 

-  3 

i  Leonis 

6 

+1.06 

-2.8 

+14  47.2 

18    5.9 

+  7     1.2 

+0.5098 

.5089 

-iJ056 

+75 

-11 

k  Leonis 

6 

1.09 

3.4 

14  51.8 

12    1  39.2 

-  9  38.6 

-1.1598 

.5061 

.2139 

-25 

-75 

cj  Virginis 

6 

1.08 

5.7 

8  50.1 

13    5  53.9 

-  6  11.5 

-0.8794 

.4989 

.2371 

-  4 

-81 

V  Virginis 

41 

1.07 

6.0 

7  14.3 

9  58.3 

-  2  13.8 

-0.0872 

.4981 

.2394 

+38 

-46 

B.A.C.3996 

6 

1.05 

6.1 

5  53.9 

11  46.4 

-  0  28.7 

+0.9605 

.4980 

.2404 

+90 

+10 

b  Virginis 

6 

1.04 

6.4 

4  21.6 

15  44.5 

+  3  19.5 

+1.2106 

.4973 

.2432 

+90 

438 

B.A.C.4104 

6i 

+1.04 

-6.8 

+  4  45.5 

14    0  12.9 

+11  37.3 

-0.8111 

.4969 

-.2456 

0 

•-66 

c  Virginis 

5 

1.02 

7.0 

+  4     1.1 

5    2.1 

-  7  41.4 

-1.1833 

.4969 

.2472 

-25 

-86; 

y  Virg.,  mult. 
B.A.C.4277 

2i 

0.97 

7.3 

-  0  45.3 

16  48.1 

+  3  45.2 

+1.13-34 

.4975 

.2492 

+89 

+21 

6 

0.96 

7.3 

0  52.8 

17  50.4 

+  4  45.8 

+1.0111 

.4975 

.2492 

+^9 

+12 

k  Virginis 

6 

0.93 

7.6 

3    7.7 

15    2  37.7 

-10  41.5 

+1.2782 

.4988 

.2492 

+57 

+34 

46  Virginis 

6 

0.94 

7.6 

2  41.2 

3    8.7 

-10  11.4 

+0.6668 

.4988 

.2491 

+86 

-  8 

48  Virginis 

6 

+0.93 

-7.7 

-  2  58.9 

4  57.0 

-  8  26.1 

+0.5381 

.4992 

-.2490 

+75 

-15 

65  Virginis 

6 

0.88 

8.0 

4  15.7 

15  28.9 

+  1  48.2 

-0.6767 

.5019 

.2469 

+  7 

-88 

66  Vir^is 
l^  VirginiH 

6 

0.88 

8.0 

4  30.1 

16    8.1 

+  2  26.2 

-0.5781 

.5020 

.2468 

+12 

-79 

5 

0.86 

8.0 

5  36.1 

20    7.9 

+  6  19.3 

-0.3648 

.5033 

.2455 

+23 

-64 

m  Virginis 

6 

0.82 

7.7 

8    3.8 

16    1  15.6 

+11  18.2 

+1.0554 

.5050 

.2433 

+82 

+16 

B.A.C.4647 

6 

0.80 

8.0 

7  26.1 

8  20.8 

-  5  487 

-1.3394 

.5072 

.2403 

-44 

-90 

96  Virginis 

6i 

+0.75 

-7.8 

-  9  44.0 

15  38.3 

+  1  16.0 

-0.5829 

.5113 

-.2352 

+11 

-80 

K  Virginis 

H 

0.75 

7.8 

9  41.0 

17  39.0 

+  3  13.3 

-1.1076 

.5123 

.2338 

-22 

-90 

2  Libra 

6 

0.71 

7.7 

11     8.1 

23    2.3 

+  8  26.9 

-0.7905 

.5150 

.2296 

-  3 

-90 

5  Libre 

6 

0.64 

7.0 

14  55.5 

17  10  20.2 

-  4  :«.8 

+0.7473 

.5217 

.2191 

+74 

-  3 

fi  Libre 
a*  Libre 

6 

0.63 

7.4 

13  37.2 

12    1.4 

-  2  57.7 

-1.0193 

.5226 

.21  ra 

-1:) 

-90 

6 

0.62 

6.9 

15  28.2 

12  40.3 

-  2  20.0 

+0.8228 

.5232 

.2164 

+7o 

+  2 

ei^  Libre 

2«l 

+0.62 

-6.9 

-15  30.9 

12  45.9 

-  2  14.6 

+0.8498 

.5234 

-2164 

+75 

+  3 

Mars 

14  31.9 

17  26.5 

+  2  17.3 

-1.2064 

.5271 

.2109 

-35 

-90 

1/1  Libre 

6 

0.57 

7.0 

15  45.9 

20  22.5 

+  5    7.6 

-0.5120 

.5285 

.2072 

+  9 

-76 

V-  Libre 

H 

0.57 

7.0 

15  59.6 

20  32.9 

+  5  18.0 

-0.2879 

.5286 

.2071 

+22 

-6.) 

28  Libre 

6 

0.52 

6.6 

17  41.9 

18    3  15.7 

+11  47.9 

+0.1692 

.5332 

.1984 

+43 

-33 

B.A.C.5I09 

6 

0.47 

6.2 

19  14.3 

8  45.2 

-  6  53.3 

+0.7401 

.5373 

.1905 

+70 

-  2 

41  Libre 

6 

+0.45 

-6.4 

-18  53.0 

11  41.2 

-  4    3.1 

-0.1884 

.5396 

-.1857 

+23 

-54 

K  Libre 

5 

0.44 

6.3 

19  16.0 

13    5.5 

-  2  41.6 

-0.0408 

.5406 

.1835 

+31 

-45 

?.  Libre 

6 

0.39 

6.1 

19  47.2 

18  17.9 

+  2  20.3 

-0.4222 

.5445 

.1750 

+10 

-69 

B.A.C.5281 

6 

0.38 

5.9 

20  36.7 

20  23.7 

+  4  21.7 

+0.0887 

.5405 

.1709 

+36 

-38 

{j>  Scorpii 

4 

0.34 

6.0 

20  19.5 

19    0  21.8 

+  8  11.7 

-0.8790 

.5490 

.1641 

-17 

-90 

u-  Scorpii 

4i 

0.34 

5.9 

20  31.5 

0  37.4 

+  8  26.8 

-0.7099 

.5497 

.1633 

-  7 

-90 

B.  A.  C.  5395 

6    +0.31 

-5.8 

-21     4.5 

3  24.5 

+1 1     8.1 

-0.5766 

.5521 

-.1579 

0 

-82 

p  Ophi.,  muit. 

5      0.26 

5.1 

2:5    9.2 

8  35.3 

-  7  52.1 

+0  8183 

.5562 

.1477 

467 

+  3 

18  Ophiuchi 

6      0.15 

5.G 

24  24.9 

18  56.H 

+  2    7.1 

+0.7218 

.5638 

.1255 

466 

-  2 

B.  A.C.5641 

6.^    0.15 

4.9 

24  :16.8 

19  37.6 

+  2  46.4 

+0.8439 

.5647 

.1237 

■\m 

+  6 

22  Ophiuchi 

6h    0.14 

5.2 

23  18.2 

21     7.9 

+  4  13.4 

-0.7109 

.5656 

.12)5 

-12 

-JH) 

24  Ophiuchi 

6i    0.13 

5.4     22  56.9 

21  57.8 

+  5    1.5 

-1.1809 

,5662 

.11A5 

-45 

-90 

B.  A.  0.5709 

6    +0.11 

-4.8 

-24  54.0 

23  14.5 

+  6  15.3 

V^.7089 

,5671 

-.1157 

+65 

-  3 

26  Ophiuchi 

6      0.11 

4.8 

24  47.7 

23  19.3 

+  6  19.9 

+0.5898 

.5672 

.1155 

+59 

-10 

39  Oph.,  mult. 

6  '■■    0.03 

5.1 

24     8.8 

20    6  45.2 

-10  30.9 

-0.873a 
-1.1013' 

.5719 

.0970 

-24 

-90 

B.  .\.C.5831 

6  '    0.03 

5.2 

23  55.9 

6  47.6 

-10  28.5 

.5727 

.0960 

-4G 

-90 

6  Ophiuchi 

Si  +0.01 

4.9 

24  52.3 

8  22.5 

-  8  57.2 

-0.2T43 

.5741) 

.0926 

+  9 

-60 

h  Ophiuchi 

5    -0.01 

-6.1 

'24     3.4 

10  10.5 

-  7  13.3 

-1.2826 

.5749 

-.08853  -63 

-90 

54 


496 


OCCUL.TATIONS,  IS7S^ 


ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS   AND  STARS 

BY  THE 

MOON. 

MAKCil 

• 

Star's— 

At  Conjunction  in  R.  a. 

Limiting 

Parallela. 

1 

Ifame. 

Hag. 
61 

Sed'ni 

187 
Aft 

ifrmn 
3.0. 

Apparent 
Deelinatlon. 

Washington 
MeanTiiiie. 

HoorABgto 

H 

Y 

a/ 

y 

K^ 

S'n. 

B.A.C.5909 

-0*03 

M 

-2^  10.3 

d     h    m 
20  12  18.5 

b    m 
-  5  105 

+0.7893 

.5764 

-.0829 

46l 

B.A.C.6024 

6i 

0.18 

4.3 

27     1.1 

19  47.0 

+  2     1.1 

+1.0588 

.5812 

.0626 

+63 

433 

B.A.C.6194 

6 

OJi25 

4.3 

27    5.3 

21    6  44.2 

-11  87.7 

+0.6066 

.5860 

.0316 

464 

-  8 

X  Sagiittarii 

3 

0.30 

4.9 

25  29.5 

10  39.2 

-  7  42.0 

-1.1342 

.5886 

-.0202 

-50 

-90 

0  Sagittarii 

3i 

0.37 

4.4 

27    7.2 

17  28.6 

-  1     9.1 

+0.4658 

..5911 

+.0001 

+41 

-16 

(T  Sagittarii 

2i 

0.42 

4.8 

26  27.2 

21  12.3 

+  3  25i> 

-0.1950 

.5920 

.0109 

+  5 

-55 

B.X.C  tiSfSQ 

6i 

-0.51 

-4.9 

-86    7.2 

28    4    7.4 

+  9    3.7 

-0.3835 

.5933 

+.0319 

-  3 

-68 

^  Sagittarii 
n.  A.  C.  6666 

6 

0.52 

5i2 

25  28.5 

5    1.5 

+  9  55.7 

-1.0090 

.5935 

.0347 

-3q 

-00 

6 

0.58 

4.6 

27  14.7 

10  29.0 

-  8  50.2 

+1.0231 

.5939 

.0516 

+63^ 

+30 

Ai  Sagittarii 

6 

0.61 

5.5 

24  59.8 

12  53.7 

-  6  31.4 

-1.1220 

.5942 

.0586 

-46 

-90 

A<  Sagittarii 

4i 

0.61 

5.4 

85    9.8 

13    8.9 

-  6  16.9 

-0.9382 

.5942 

.0598 

-31 

-90 

u  Sagittarii 

5 

0.68 

5ii 

86  38.1 

20  27.0 

+  0  43.5 

+1.0r»9 

.5939 

.0816 

+64 

4^4 

A  Sagittarii 

5 

-0.72 

-5.3 

-86  32.3 

21  39.6 

+  1  53.1 

+1.0659 

.5936 

+.0849 

+64 

+34 

B.  A.  C.  7077 

6 

0.85 

5.8 

25  88.4 

23  10  46.9 

-  9  31.6 

+1.2505 

.5910 

.1226 

465 

+44 

B.A.C.7197 

6 

0.91 

6.5 

83  18.0 

16  51.3 

-  3  41.8 

-0.1307 

.58f)0 

.1398 

489 

-51 

B.A.C.7237 

6 

0.98 

6.3 

84  15.5 

18  39.5 

-  1  58.0 

+1.1828 

..5886 

.1441 

466 

+33 

rCapricorni 
87  Caprieorni 

6 

0.98 

7.2 

81  42.3 

24    0  49.3 

+  3  57.1 

-0.4311 

.5861 

.1599 

+•7 

-70 

6 

0.98 

7.4 

81    4.0 

1  13.1 

+  4  19.9 

-1.0035 

.5861 

.1607 

-36 

-90 

1^  Caprieorni 
33  Caprieorni 

H 

-1.01 

-7.3 

-81  10.7 

3  38.0 

+  6  39.2 

-0.4948 

.5848 

+.1672 

+  4 

-75 

H 

1.03 

7.3 

81  83.5 

7    1.6 

+  9  54.8 

+0.8i)75 

.5833 

.1749 

+46 

-36 

35  Caprieorni 

6 

1.04 

7.2 

81  44.8 

8  15.5 

+11     5.8 

+0.8678 

.5839 

.1770 

46^ 

+  6 

37  Caprieorni 

6 

1.07 

7.5 

80  39.1 

11  19.5 

-  9  57.4 

+0.3349 

/)813 

.1848 

+49 

-^ 

e  Caprieorni 

4i 

1.08 

7.7 

80    8.1 

12  13.6 

-  9    5.4 

-0.1088 

.5809 

.1868 

+36 

-49 

K  Caprieorni 

5 

1.09 

7.9 

19  86.8 

14  88.6 

-  6  55.6 

-0.8674 

.5797 

.1983 

+19 

-69 

B.A.C.7550 

6 

-1.09 

-7.6 

-80  12.8 

14  41.9 

-  6  42.8 

+0.5365 

.5797 

+.1987 

461 

■ 

-14 

89  Aqaa.,  nuUt. 

6 

1.18 

8.3 

17  34.7 

88  34.1 

+  0  51.3 

-0.4969 

.57.53 

3xm 

+  9 

-75 

56  Aquarii 

6 

1.19 

8.7 

15  14.2 

85  10    8.7 

+11  59.8 

-0.8685 

.5695 

i2297 

+83 

-58 

r^  Aqua.,mu/f. 

6 

1.23 

8.6 

14  43.7 

17  30.5 

-  4  54j6 

+0.9636 

.5656 

.8413 

+76 

+10 

T*  Aquarii 

4 

1.23 

8.7 

14  15.8 

18  18.8 

-  4    8.0 

+0.7005 

.5653 

.8482 

+76 

-6 

74  Aquarii 

6 

1.24 

9.2 

12  17.6 

10  59.9 

-  2  31.7 

-0.8387 

.5644 

.8446 

-6 

-90 

y^i  Aquarii 

4i 

-1.30 

-9.2 

-  9  46.9 

86    5  37.4 

+  6  46.0 

-0.9018 

JS599 

+.3563 

-  8 

-90 

yjf*  Aquarii 

4i 

1.30 

9.1 

9  52.7 

6  38.4 

+  7  39.0 

-0.5713 

.5594 

.8573 

+10 

-79 

if/*  Aquarii 

5 

1.30 

9.1 

-10  18.4 

6  59.6 

+  8    5.2 

-0.0312 

.5592 

.3576 

+99 

-15 

0  Arletia 

6 

1.38 

2.5 

+14  46.3 

30    3  31.8 

+  1  26.9 

-0.6501 

.5485 

J»18 

+  8 

-74 

a  Arietla 

6 

1.36 

2.4 

14  33.4 

6  38.3 

+  4  27.5 

+0.3858 

.5492 

.88r3 

461 

-38 

53  Arietifl 

6 

-1.32 

-1.2 

+17  23.3 

13  43.5 

+11  18.1 

-1.0435 

.5502 

+.8160 

-17 

-73 

13  Tauri 

5i 

1.22 

+0.7 

19  17.5. 

31     5    9.2 

+  2  11.6 

+0.1121 

.5533 

.1883 

+49 

-^ 

B.A.C  1143 

6 

1.21 

1.0 

20  31.4 

6    4.4 

+  3    4.H 

-0.9929 

.5537 

.1865 

-14 

-70 

B  A.  C.  1842 

6 

1.17 

1.5 

19  50.6 

13  23.6 

+10    8.6 

+1.0252 

.5554 

.1706 

+90 

+36 

At  Tauri 

4i 

1.16 

2.1 

31  44.0 

14  54.9 

+11  36.7 

-0.6871 

.555ed 

.1683 

+  5 

-68 

A«  Tauri 

6 

-1.16 

+2.0 

+81  39.9 

15  11.4 

+11  52.6 

-0.5694 

.5556 

+.1683 

+13 

-63 

53  Tauri 

6 

1.08 

2.3 

80  50.0 

21  21.9 

-  6    9.9 

+1.2954 

.5568 

.1540 

+90 

+55 

56  Tauri 

6 

l.Ori 

2.5 

81  87.9 

21  25.8 

-  6    6J2 

+0.6434 

.5568 

.1540 

+90 

+  *  ! 

K>  Tauri 

4i 

1.05 

2.8 

28    0.1 

23  54.9 

-  3  42.4 

+0.4594 

.5571 

.1488 

+78 

—  5  ■ 

<c«  Tauri 

6i 

-1.06 

+8.7 

+81  54.5 

23  56.3 

-  3  41.0 

+0.5601 

.5571 

+.1487 

44^1 

0 

APBII«. 

» 

1 

vi  Tauri 

4il 

-1.05 

+3.0 

+28  31.4 

1     0  18.6 

-  3  19.5 

-0.0307 

.5571 

+.1481  $  +41 

-30, 

v*  Tauri 

« 

1.05 

3.1 

88  48.5 

0  44.4 

-  2  54.6 

-4).1610 

.5573 

.1468    +34 

-^  1 

r  Tauri 

4il 

0.98 

3.5 

88  48.7 

7  13.2 

+  3  20.3 

+0.7408 

.5582 

.138:1    4^0 

+13 

B.  A.  C.  1518 

s 

0.92 

4.4 

84  83i2 

13  14.1 

+  9    8.3 

-0aJ757 

^90 

.1182    +27 

-40 

99  Tauri 

0.91 

4.3 

83  45.0 

13  55.1 

+  9  47.8 

+0.4792 

..5590 

.1163 

+75   -  1 

A  Tauri 

5i 

0.92 

4.6    24  51.2 

14    2.3 

+  9  54.7 

-0.6761 

.5590 

.1161 

+  5!  -64 

103  Taari 

6 

-0.84 

+4.71  424    5.8 

18  21.0 

-  9  55.8 

44).6048l 

.5594  +.1C63!  +87<  +  7   1 

OCCULT ATfONS,  i87S. 
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£LEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND  STARS 

BY  THE 

MOON. 

Star's— 

APR1I« 

• 

A.T  Conjunction  in  B. 

A. 

Limiting 
Parallela. 

Nawe. 

Hag. 
6 

Bed'n 
187 
A« 

-0*73 

Bfrom 
3.0. 
a6 

4^:5 

▲pparent 
DtfcllDStlon, 

WAahington 
Mean  Tune. 

Honr  Angle 

H 

Y 

a/ 

4.0829 

N'n. 

o 

4r3 

S'n. 

o 
4  1 

IIH  Tauri 

425    2.8 

d     h    m 
2    3  26.2 

h    ni 
-  1   10.2 

40.4535 

.5596 

185  Tauri 

6 

0.6b 

6.0 

25  49.5 

7  55.0 

4  3    8.8 

-0.03C6 

.5596 

.0720 

441 

-23 

139  Tauri 

51 

0.56 

6.4 

25  56.2 

15  46.8 

4lO  43.7 

40.3378 

.5590 

4.0521 

464 

-  2 

39  Geminor. 

64 

o.ia 

6.8 

26  14.9 

3  18  13.4 

-11  46.3 

40.5047 

.5536 

-.0141 

477 

4lO 

40  Geminor. 

61.    0.18 

6.8 

26    5.2 

18  30.8 

-11  29.4 

40.6765 

.5535 

.0153 

490 

420 

47  Geuinor. 

6      0.09 

1 

7^ 

27    3.9 

23  45.1 

-6  26.1 

-0.50% 

.5518 

.0279 

4l4 

-46 

A  Geminorum 

4 

-0.02 

46.5 

425  17.6 

4    5  10.9 

-  1  11.6 

41.2462 

.5499 

-.0404 

490 

459 

V  Geminorum 

41 

+0.07 

7.1 

27  10.7 

10  42.6 

4  4    8.6 

-1 .0789 

.5475 

.0541 

-25 

-63 

e  Uemlnorum 

6 

0.12 

6.6 

26    5.2 

14  26.2 

4  7  44.5 

-0.01>96 

.5460 

.0628 

437 

-25 

w^  Cancri 

6 

Oifi2 

•  6.3 

25  44.4 

22    6.6 

-  8  50.7 

-0.2670 

.5426 

.0798 

428 

-36 

Q*  Cancri 

61 

0J23 

6.2 

25  26.3 

22  29.2 

-  8  28.9 

40.0351 

.5424 

.0809 

445 

-20 

^1  Cancri 

61 

0.30 

6.3 

26  13.1 

5    2  22.8 

-  4  43.1 

-1.1548 

.5404 

.0895 

-32 

-64 

^>  Cancri 

6 

40.29 

46.2 

425  53^ 

2  30.0 

-  4  36.1 

-0.8068 

.5404 

-.0897 

-  4 

-64 

7.  Cancri 

6 

0.34 

5.5 

24  25.3 

7  13.0 

-  0    2.6 

40.368:) 

.5383 

.0992 

466 

-  5 

v^  Cancri, imm/^ 

7  i   0.3b 

5.5 

24  56.9 

10    8.8 

4  2  47.6 

-0.5136 

.5367 

.1053 

4l4 

-53 

v^  Cancri 

^ 

0.39 

5.4 

24  33.9 

10  59.9 

4  3  36.9 

-0.1813 

.5363 

.1072 

433 

-34 

ti^  Cancri 

6 

0.41 

5.3 

24  30.5 

12  22.0 

4  4  56.3 

-0.2673 

.5354 

.1104 

428 

-39 

32  Cancri 

6 

0.42 

5.3 

24  31.0 

13    4.2 

4  5  37.1 

-0  3539 

.5354 

.1113 

4^ 

-44 

^  Cancri 

5 

+0.63 

43ii 

422  33.5 

6    6  34.8 

-  1  26.0 

-0.4382 

.5261 

-.1448 

4l9 

-53 

,  79  Cancri 

6 

0.63 

3.6 

22  30.7 

7    3.9 

.  0  57.8 

-0.4562 

.5260 

.1454 

4l8 

-54 

B.A.C.3138 

6 

0.65 

3.3 

21  48.3 

8  41.1 

4  0  36.4 

40.0871 

.5251 

.1485 

448 

-25 

B.A.C.3298 

61 

0.77 

2.1 

20  52.2 

21  17J2 

-11   10.9 

-0.8806 

.5189 

.1690 

-  7 

-69 

J7  Leonis 

31 

0.87 

40.1 

17  22.9 

7  11  51.1 

4  2  56.8 

40.3682 

.51221    .19041 

465 

-16 

42  Leonis 

6 

0.89 

-0.8 

15  36.9 

19  25.9 

4lO  18.2 

40.8462 

.5089 

.2002 

490 

49 

B.A.C.3579 

6 

40.92 

-1.3 

4l4  59.5 

23    6.4 

-10    7.7 

40.7936 

.5077 

-.2045 

490 

4  5 

i  Leonis 

6 

0.93 

1.4 

14  47.3 

8    0  53.6 

-  8  23.6 

40.6515 

.5069 

.2066 

488 

-  3 

k  Leonis 

6 

0.99 

1.9 

14  51.8 

8  27.6 

-  1    2.7 

-1.0280 

.5042 

.2150 

-15 

-75 

6)  Virginis 

6 

1.10 

5.0 

8  50.1 

9  12  43.6 

4  2  25.8 

-0.7984 

.4979 

.2386 

4  1 

-70 

V  Virginia 

41 

1.10 

5.5 

7  14.4 

16  47.8 

4  6  23.3 

-0.0159 

.4974 

.2410 

442 

-42 

0*  A.  C  3996 

6 

1.12 

5.8 

5  53.9 

18  35.7 

4  8    8J2 

41.0257 

.4972 

.2420 

490 

4l4 

b  Virginis 

6 

41.14 

SA 

4  4  21.6 

10    0  33.2 

-10    4.3 

41.2633 

.4969 

^iM51 

490 

433 

B.A.C.4104 

61 

1.14 

6.7 

4  45.6 

7    0.6 

-  3  47.5 

-0.7656 

.4969 

.2476 

43 

-80 

c  Virginis 

5 

1.16 

7.1 

4  4     1.1 

11  48.9 

4  0  52.9 

-1.1455 

.4970 

.2492 

-22 

-86 

y  Virg.,  miiiC. 
B.A.C.4277 

21 

1.16 

8.1 

-  0  45.3 

23  31.7 

-11  43.6 

41.1395 

.4984 

.2516 

489 

421 

6 

1.16 

8.2 

0  52.8 

11    0  33.6 

-10  43.5 

41.0158 

.4965 

.2517 

489 

4l2 

k  Virginis 

6 

1.17 

8.7 

3    7.7 

9  17.6 

-  2  14.0 

41.2639 

.5003 

.2519 

487 

432 

46  Virginis 

6 

41.18 

-8^ 

-  2  41.2 

9  48.4 

-  1  44.1 

40.6543 

.5005 

-Ji519 

485 

-  9 

4H  Virginia 

6 

1.19 

8^ 

2  58.9 

11  35.9 

4  0    0.3 

40.5225 

.5010 

i2518 

474 

-16 

65  Virginis 

6 

1.19 

9.3 

4  15.7 

22    2.6 

4lO    9.3 

-0.7086 

.5041 

J2500 

45 

-90 

66  Vir^nis 
Z«  Virginis 

6 

1.19 

9.3 

4  30.1 

22  41.5 

4lO  47.1 

-0.6100 

.5043 

.2498 

4l1 

-82 

5 

1.19 

9.4 

5  36.1 

12    2  39.0 

-  9  22.1 

-0.4051 

.5057 

.2485 

421 

-66 

m  Virginis 

6 

1.19 

9.5 

8    3.8 

7  43.7 

-4  26.2 

40.9991 

.5079 

.2467 

482 

4ll 

B.A.C.4591 

6 

41.19 

-9.6 

-  9    4.5 

10  39.4 

-  1  35.5 

41.3687 

.5091 

-.2452 

481 

447 

96  Virginis 

61 

1.18 

9.6 

9  44.1 

21  56.9 

4  9  224 

-0.6558 

.5146 

.2386 

46 

-87 

K  Virginis 

41 

1.18 

9.7 

9  41.1 

23  56.2 

4ll  17.9 

-1.1811 

.5157 

aanx 

-28 

-90 

2LibMD 

6 

1.17 

9.6 

11    6.1 

13    5  15.7 

-  7  32.2 

-0.8740 

.5183 

.2329 

-  7 

-90 

5  Libne 

6 

1.16 

9.5 

14  55.5 

16  25.2 

4  3  16.8 

40.6408 

.5259 

J2221 

473 

-  9 

Mabs 

13  59.7 

16  37.9 

4  3  29.1 

-0.4024 

.5294 

.2255 

4l7 

-67 

filAbm 

6 

41.15 

-9.5 

-13  37.3 

18    5.1 

4  4  53.5 

-1.1210 

.5269 

-.2204 

-26 

-90 

o\  Libne 

6 

1.15 

9.3 

15  28.2 

18  43.5 

4  6  30.7 

40.7122 

.5271 

.2196 

475 

-  5 

c?  Libr« 

21 

1.15 

9.3 

15  30.9 

18  49.1 

4  5  36.1 

40.7391 

.5272 

.2195 

475 

-  3 

v^  LibnB 

6 

1.14 

9.3 

15  45.9 

14    2  24.9 

-11    2.6 

-0.6279 

.5330 

.2102 

43 

-86 

y*Libm 

51 

1.14 

9.3 

15  59.6 

2  30.3 

-10  57.2 

-0.4041 

.5331 

.2098 

4l5 

-68 

26  Libra 

6 

41.13 

-8.9 

-17  41.9 

9    8ii 

-4  32J^ 

40.0436 

.5378 

-.2012 

437 

*-41 

4^8 


OCCULT ATIONS,  I8rs. 


ELEMENTS  FOR  FACILITATING   THE   PREDICTION  OF  OCCULTATIONS  OF 

PLANETS   AND   STARS  BY   THE   MOON. 


APRIIi. 


Stab'c 


Name. 


B.A.C.5109 
41  LibrsB 
K  Librffi 
2,  Librae 
B.A.C.5281 
c^i  Scorpii 

Q'^  Scorpii 
B.A.C.5395 
p  Ophi.,  mult. 
18  Ophiuchi 
B.A.C.5641 
22  Ophiuchi 

B.A.C.5709 

26  Ophiuchi 
39  Oph.,  mult. 
B.A.C.5831 

$  OphiQchi 
B.  A.  C.  5S)09 

B.A.C.6024 
B.A.C.6194 
0  Sagittarii 
7  Sagittarii 
r  Sagittarii 
B.A.C.6562 

t/;  Sagittarii 
B.A.C.6666 
h^  Sagittarii 
0)  Sagittarii 
A  Sagittarii 
B  A.  C.  7077 

B.A.C.7197 
B.A.C.7237 

X  Capricorni 

27  Capricorni 
0  Capricorni 
33  Capricorni 

35  Capricorni 
37  Capricorni 
e  Capricorni 
K  Capricorni 
B.  A.  C.  7550 

29  Aqua.,  muit 

56  Aquarii 
r^  Aqua.,  muZ<. 
T^  Aquarii 
74  Aquarii 
^^  Aquarii 
^>'  Aquarii 

i/r^  Aquarii 

B.A.C.8214 

B.A.C.8274 

30  Piscium 
4Ceti 

5  Ceti 


Mog. 


6 
5 
6 
6 
4 


4h 

6 

5 

6 

6i 

6i 

6 

6 

6 

6 

34 

64 

64 
6 

34 
24 
34 
64 

6 
6 

44 
5 

5 

6 

6 

6 

6 

6 

54 

54 

6 
6 

44 
5 

6 

6 

6 

6 

4 

6 

44 

44 

5 

64 

6 

5 

6 

6 


Bed'ns  from 

1873.0. 

Aa 

A6 

8 

II 

+  1.11 

-8.8 

1.10 

8.7 

1.09 

8.5 

1.08 

8.3 

1.07 

8.1 

1.04 

8.1 

+1.05 

-8.1 

1.04 

7.9 

1.02 

7.2 

0.97 

6.4 

0.97 

6.4 

0.94 

6.8 

+0.94 

-6.1 

0.94 

6.2 

0.87 

6.1 

0.87 

6.2 

0.87 

5.9 

0.84 

5.3 

+0.78 

^.6 

0.66 

4.2 

0.54 

3.6 

0.49 

3.7 

0.44 

3.1 

0.40 

3.5 

+0.37 

-3.7 

0.34 

2.8 

0.28 

3.4 

0.21 

2.6 

0.19 

2.6 

+0.02 

2.5 

-0.07 

-3.1 

0.09 

2.6 

0.17 

3.3 

0.17 

3.5 

0.20 

3.4 

0.25 

3.2 

-0.26 

-3.0 

0.30 

3.3 

0.31 

3.5 

0.35 

3.6 

0.35 

3.4 

0.44 

4.0 

-0.57 

^.3 

0j66 

4.3 

0Xi7 

4.4 

0.69 

4.8 

0.79 

5.2 

0.79 

5.2 

-0.80 

-5.0 

0.87 

6.3 

0.91 

5.4 

0.95 

5.2 

0.99 

5.8 

-0.99 

-5.81 

Apparent 
Declination, 


o 
-19 

18 

19 

19 

20 
20 

-20 
21 
23 
24 
24 
23 

-24 
24 
24 
23 
24 
26 

-27 
27 
27 
26 
27 
26 

-25 
27 
25 
26 
26 
25 

-23 
24 
21 
21 
21 
21 


14.3 
53.1 
16.1 
47.3 
36.8 
19.5 

31.5 

4.6 

9.2 

25.0 

36.9 

18.2 

54.0 
47.7 
8.9 
56.0 
52.3 
10.3 

1.1 
5.2 
7.2 
27.2 
51.3 
7.2 

28.4 
14.7 
9.7 
38.1 
32.3 
22.3 

11.9 
15.5 
42.2 
3.9 
10.7 
23.4 


-21  44.7 

20  39.0 
20    2.1 

19  26.7 

20  12.1 
17  34.6 


15 
14 
14 
12 
9 
9 

10 
8 
7 
6 
3 

-3 


14.1 
43.6 
15.8 
17.6 
46.9 
52.6 

18.4 
10.1 

5.2 
43.3 
15.4 

9.3 


AT  Conjunction  in  R.  A. 


TVasUnctoii 
Mean  Time. 


d 
14 


15 


h  m 

14  33.8 

17  27.9 

18  51.3 
0  0.3 
2  4.8 
6  0.5 


16 


6 
9 
14 
0 
1 
2 

4 
4 

12 
12 
13 
17 


15.9 
1.6 
9.8 

27.1 
7.7 

37.5 

43.5 
48.3 
12.8 
15.1 
49.8 
45.6 


Hour  Angle 


17     1 


18 


14.5 
12  14.3 
23  3.9 
50.1 
21.4 


2 

7 


9  50.5 


19 


10 
16 
19 
2 
3 
17 


45.3 
18.0 

0.6 
27.1 
41.2 

6.7 


20 


23  20.7 
11.8 
32.2 
56.7 
25.8 
55.6 


21 


1 
v7 

7 
10 
13 

15 

18 
19 
21 
21 
5 


11.8 
21.5 
17.3 
36.7 
50.4 
58.0 


22 


23 


17  55.9 

1  32.5 

2  22.5 
4    6.0 

14    3.6 

14  59.1 

15  27.3 
22  56.6 

4  51.7 
11  0.5 
13  39.8 
13  52.7 


+ 
+ 
+ 
+ 


fa 
0 
3 
4 
9 


+il 

-  8 

-  8 

-  5 

-  0 
+  9 
+10 
+11 

-10 
-10 

-  3 

-  3 

-  1 
+  2 


9 
4 
6 
9 
9 
7 


+ 
+ 


m 
42.6 
30.9 
51.4 
49.9 
50.2 
22.3 

7.4 
27.5 
30  2 
24.8 

3.9 
30.4 

28.3 
23.7 
15.9 
13.7 
42.5 
4.3 

15.8 
10.3 
13.6 
50.7 

48.8 
25.7 


+ 
+ 
+ 


6  33.2 

1  13.7 

1  22.2 

8  30.9 

9  42.1 
1  24.4 


+  4 
+  6 
-11 
-11 

-  8 

-  5 


+ 
+ 
+10 


4 

1 
0 
2 
2 


+ 
+ 
+ 


2 

4 
5 
7 
7 
6 


-  5 
+  1 

+  7 
-10 

-  8 

-  7 


35.1 
21.8 
32.4 
8.9 
45.5 
23.6 

10.3 
7.7 

14.1 
0.0 

13.3 
2.8 

25.3 
55.0 
43.2 
23.1 
0.1 
6.5 

39.2 
34.7 
17.7 

45.8 
11.9 
59.5 


+0.6067 
-0.32:M 
-0.1761 
-0.5614 
-0.0539 
^.0228 

-0.8539 
-0.7236 
+06648 
+0.5630 
+0.6850 
-0.8708 

+0.5480 
+0.4288 
-1.0392 
-1.2674 
-0.4400 
+0.5639 

+0.8933 
+0.4383 
+0.2967 
-0.3685 
+1.1511 
-05585 

-1.1893 
+0.8618 
-1.1179 
+0.9066 
+0.9089 
+1.1031 

-0.2929 
+1.0392 
-0.5931 
-1.1733 
-0.6557 
+0.1504 

+0.7291 
+0.1917 
-0.2579 
-0.4171 
+9.3890 
-0.6418 

-0.3984 
+9.8614 
+0.5952 
-0.9652 
-1.0155 
-0.6844 

-0.1353 
-0.3425 
+0.1352 
+1.4132 
-1 .3406 
-1.3832 


.5412 
.5436 
.5445 
.5481 
.5497 
.5528 

.5528 
.5550 
.5590 
.5664 
.5666 
.5678 

.56<)2 
.5692 
.5737 
.5737 
.5749 
.5770 

.5809 
.5853 
.5882 
.5887 
.5890 
.5891 

.5891 
.5890 
.5886 
.5874 
.5870 
.5832 

.6805 
.5791- 
.5768 
.5765 
.5752 
.5736 

.5731 
.5716 
.5711 
.5696 
.5695 
.5653 

.5591 
.5554 
.5540 
.5544 
.5499 
.5497 

.5494 
.5469 
.5451 
.5435 
.5430 


Limiting 
Parallels. 


N'n- 


-.19:m 

.1881 
.1860 
.1771 
.1734 
.1660 

-.1656 
.1601 
.1497 
.1264 
.1252 
.1215 

-.1164 
.1163 
.0981 
.0980 
.0937 
.0834 

-.0634 

.0322 

-.0002 

+.0111- 

.0241 

.0319 

+.0347 
.0505 
.0590 
.0811 
.0843 
.1213 

+.1374 
.142;J 
.1583 
.1591 
.1652 
.1730 

+.1757 
.1825 
.1846 
.1898 
.1902 
.2362 

+.2269 
.2382 
.2394 
.2414 
.2532 
.2542 

+.2547 
.2614 
.2658 
^91 
5704 

+J2705 


o 
4«7 

+17 

+24 

+  :i 

+28 
-26 

-15 

-  8 
+66 
+58 
+65 
-21 

+56 
+49 
-35 
-58 
0 
+54 

+63 
+42 
+31 

-  4 
^2 
-12 

-53 
+63 
-45 
+64 
+64 
465 

-11 

+66 

-  2 
-40 

-  4 

468 
+41 
+19 
+11 
+54 
+  1 

+16 
+76 
+72 
-14 
-15 
+  5 

+3:j 

+24 

+4iH 

+84 

-41 

-48i 


S'n. 


o 
-10 

-62 

-53 

-81 

^6 

-90 

-90 
-90 

-  6 

-n 

-  6 
-90 

-12 

-19 
-90 
-90 
-72 
-12 

+10 
-18 
-26 
-67 
433 
-83 

-90 
+  8 
-90 
+11 
+11 
+26 

-61 
+20 
-84 
-90 
-90 

-a5 

-  3 
-32 

-58 
-69 
-22 

-88 

-67 

+  4 
-11 
-50 
-90 
-90 

-50 
-63 
-36 
+36 
-90 
-93 


OCCULT  ATIONS,  1818. 


4^9 


ELEMENTS   FOR   FACILITATING   THE  PREDICTION   OF   OCCULTATIONS  OF 

PLANETS   AND   STARS  BY   THE   MOON. 


APRIIi. 


Star'c 


Name. 


Mag. 


B.A.C.81 

14  Ceti 

15  Ceti 

B.  AC.  1242 

A»  Tnuri 
A«  Tauri 

56  Tauri 
K^  Tauri 
ic«  Tauri 
ti»  Tauri 
v«  Tauri 
r  Tauri 

B.A.C.1518 

09  Tauri 
it  Tauri 
103  Tauri 
118  Tauri 
125  Tauri 
139  Tauri 


6i 
6d 
6h 
6 

H 
6 

6 

44 
6 

4h 

6 

6 

54 

6 

6 

6 

54 


Red*n8  from 

1873.0 

Aa         AS 


-1.04 
1.07 
1.08 
1.31 
1 .32 
1.32 

-1.27 
1.26 
1.26 
1.27 
1.26 
1.22 

-1.19 
1.17 
1.19 
1.14 
1.06 
1.01 

-0.93 


5.5 
5.5 
5.4 
0.9 
1.3 
1.4 

1.8 
2.1 
2.1 
2.2 
2.3 
2.9 

3.6 
3.6 

3.8 
3.9 
4.9 
5.3 
5.9 


Apparent 
Declination, 


o 

-  2 

1 

-  1 

+19 
21 
21 


55.4 
12.3 
12.2 
50.6 
44.0 
39.9 


+21  27.9 
22  0.1 
2L  54.5 
22  31.4 
22  42.5 
22  42.7 


+24 
2!) 
24 
24 
25 
25 


23.2 

44.9 

51.2 

5.8 

2.8 
49.5 


+25  56.2 


At  CoNJUircnoN  in  R.  A. 


WasbingtoQ 
Mean  Time. 


d 
23 
24 

27 

28 


h 
21 

2 

3 

23 

0 


m 
23.6 

29.7 
40.8 
17.3 
47.4 


1     3.8 


7 

9 

9 

10 

10 

16 


12.9 
39.8 
41.1 
3.1 
28.5 
51.1 


29 


30 


22  47.7 

23  25.9 
23  33.0 

3  47.0 
12  41.7 
17    5.3 

0  47.7 


Hour  Angle 

H 


+ 
+ 


h  m 

0  43.7 

4  12.3 

5  21.0 
2  9.6 
0  42.7 
0  26.9 


+ 
+ 
+ 
+ 
+ 


+ 
+ 


5 

7 
7 
8 
8 
9 

3 
2 
2 
1 
9 
9 
2 


28.9 
50.5 
51.8 
13.0 
37.5 
13.8 

30.1 
53.5 
46.6 
18.1 
53.2 
53.0 
27.4 


+0.4264 
+0.0984 
+0.4209 
+1.1059 
-0.5976 
-0.1802 

+0.7325 
+0.5507 
+0.6510 
+0.0640 
-0.0655 
+0.8356 

-0.1700 
+0.5804 
-0.5671 
+0.7071 
+0.5623 
+0.0841 
+0.4532 


s/ 


.5418 
.5410 
.5410 
.5598 
.56^1 
.5603 

.5619 
.5622 
.5622 
.5625 
.5626 
.5636 

.5651 
.5651 
.5651 
.5656 
.5660 
.5661 
.5656 


y' 


+.2729 
.2736 
.2737 
.1741 
.17i;6 
.1702 

+.1568 
.1508 
.1508 
.1502 
.1489 
.1340 

+.1198 
.1180 
.1177 
.1074 
.0846 
.0735 

+.0531 


Limiting 
ParaJlels. 


N'n. 


+68 

+48 
+67 
+90 
+10 
+17 

+90 

+80 
+90 
+47 
+39 
+90 

+33 

+84 
+11 
+90 
4«3 
+48 
+73 


S'n. 


o 

-21 
-38 
-21 
+32 
-64 
-57 

-10 
0 
+  5 
-25 
-32 
+18 


-35 
+  5 
-57 
+13 
+  7 
-17 
+  4 


KAY. 


39  Geminor. 

40  Geminor. 
47  Geminor. 

V  Geminorum 
c  Geminorum 
^1  Cancri 

cj<  Cancri 
^  Cancri 
ib^  Cancri 
X  Cancri 
vi  Cancri,  mti/t 
v^  Cancri 

tfl  Cancri 
32  Cancri 
^  Cancri 
79  Cancri 
B.A.C.3138 
B.  A.  C.  3292 

7f  Leonis 
42  Leon  is 
B.  AC.  3579 
i  Leonis 
k  Leonis 

u  Virginis 

V  Virgiuis 
B.  A.  C.  3996 
b  Virginia 
B.A.C.4104 


e  Virginia 
y  Virg.,  midt. 
B.A.C.4277 
k  Virginia 
46  Virginia 


64 

-0.59 

+  7.2 

64 

0.59 

7.2 

6 

0.52 

7.4 

44 

0.37 

7.6 

6 

0.32 

7.3 

6 

0.21 

7.1 

64 

-0.20 

+  7.0 

64 

0.15 

7.3 

6 

0.15 

7.2 

6 

0.08 

6.6 

7 

0.05 

6.7 

64 

0.04 

6.6 

6 

-0.02 

+  6.5 

6 

-0.01 

6.6 

5 

+0.22 

5.3 

6 

0.23 

5.3 

6 

0.25 

5.0 

64 

0.39 

4.2 

34 

+0.54 

+  2.1 

6 

0.62 

IJi 

6 

0.65 

0.8 

6 

0.66 

0.6 

6 

0.73 

+  0.1 

6 

+0.94 

-  3.5 

44 

0.96 

4.0 

6 

0.96 

4.4 

6 

1.00 

5.2 

64 

1.05 

5.5 

5 

+1.08 

-  5.8 

24 

1.12 

7.4 

6 

1.13 

7.4 

6 

1.16 

8.3 

6 

+1.17 

-  8.1 

+26 
26 
27 
27 
26 
25 


14.9 
5.2 
3.9 

10.7 
5.2 

44.4 


+25  26.3 
26  13.1 


25 
24 
24 
24 

+24 
24 
22 
22 
21 
20 


536 
25.3 
57.0 
34.0 

30.5 
31.0 
33.5 
30.7 
48.4 
52.3 


+17  22.9 
15  36.9 
14  59.5 
14  47.3 
14  51.9 


8 
7 
5 
4 
4 


50.1 
14.4 
53.9 
21.7 
45.6 


4  1.1 

0  45.3 

0  52.8 

3  7.7 

2  41.2 


2 
3 

8 
18 
22 

6 


43.2 

0.3 

8.9 

55.1 

35.1 

8.7 


6  31.0 
10  21.4 
10  28.6 

15  8.0 
18  27.4 

18  52.2 

20  13.4 
20  55.1 

3  14  16.3 
14  45.2 

16  21.8 

4  4  54.0 

19  25.9 

5  3  0.6 
6  41.3 
8  28.6 

16    p.4 

6  20  24.8 

7  0  29.8 
2  18.2 
8  17.0 

14  45.7 

19  34.7 


8    7 


18.9 

8  20.9 

17    5.1 

17  35.9 


-  1 

-  1 
+  3 

-  9 
-6 
+  0 

+  1 
+  5 
+-5 
+  9 
-11 
-10 

-  9 
-8 
+  8 
+  8 
+10 

-  1 


28.6 
12.1 
45.5 
5L.1 

18.8 
59.3 

20.7 
3.3 

10.3 

40.2 
5.9 

43.1 

24.6 

44.3 

3.2 

31.2 

4.8 
46.4 


-11  40.7 

-  4  19.4 

-  0  45.1 
+  0  59.1 
+  8  20.9 


+11 

-  8 

-  6 

-  0 
+  5 

+10 

-  2 

-  1 

+  7 
+  7 


54.7 
7.0 
21.6 
32.7 
45.4 

26.4 

8.7 

8.5 

21.1 

51.0 


+0.62r3 
+0.79b1i 
-0.3725 
-0.9425 
+0.0305 
-0.1355 

+0.1648 
-1.0184 
-0.6722 
+0.4961 
-0.3739 
-0.0509 

-0.1363 
-0.2224 
-0.3096 
-0.3276 
+0.2131 
-0.7549 

+0.4845 
+0.9585 
+0.9041 
+0.7614 
-0.9200 

-0.7107 
+0.0680 
+1.1071 
+1.3400 
-0.6929 

-1 .0762 
+1.1954 
+1.0710 
+I.309W 
+0.7011 


.5594 
.5594 
.5573 
.5523 
.5503 
.5465 

.5459 
.5444 
.5439 
.5413 
.5395 
.5391 

.5384 
.5379 
.5275 
.5271 
.5259 
.5189 

.5111 
.5077 
.5059 
.5052 
.5023 

.4957 
.4952 
.4949 
.4948 
.4950 

.4951 
.4968 
.4972 
.4993 
.4996 


-.0145 
.0150 
.0278 
.0544 
.0633 
.0803 

-.0816 
.0895 
.0904 
.1000 
.1061 
.1080 

-.1106 
.1122 
.1452 
.1462 
.1493 
.1696 

-.1907 
.2001 
.2046 
.2067 
.2147 

-.2384 

.2408 
2417 
JSU47 
.2476 

.2492 
.2517 
.2518 
.2522 
-.2523 


+90 
+90 
+22 
-14 
+45 
+35 

+53 
-19 
+  6 
+76 
+22 
+40 

+35 
+31 
+26 
+25 
+56 
+  1 

+74 
+JM) 
+90 
+90 
-  7 

+  6 
+47 
+90 
+90 
+  7 

-16 

+89 
+89 
+87 
+87 


+17 

+27 
-38 
-63 
-19 
-29 

-14 
-64 
-62 
+  2 
-45 
-27 

-32 
-37 
-46 
-47 
-18 
-67 

-10 
+16 
+12 
+  3 
-76 

-81 
-38 
+20 
+42 

-85 

-86 
+25 
+16 
+36 

-  7 


4ao 


OCCCJL.TATIONS,  1878. 


ELEMENTS   FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BV    THE 

MOON. 

1 

MAY.                                                                                           1 

Stab*s~ 

At  CoxjUKcnoN  or  R.  A. 

Limitmg 
Par^tDek. 

Name. 

Mag. 
6 

Bad'm 

187 
Aft 

9  from 
3.0. 

Apparent 

Waahjlngton 
KeanTune. 

Hoor  Angle 

H 

Y 

a/ 

y 

N*!!. 

8*9. 

40  VirginU 

+1*20 

-8.2 

-5?  58.9 

d     h    m 
8  19  23.5 

h    m 
+  9  35.7 

+0.5681 

.6001 

-.2522 

+78 

65  Virgiiiis 

6 

1.25 

8.8 

4  15.7 

9    6  49.1 

-  4  16.4 

-0.6691 

.5038 

.2507 

+  8 

-88 

66  Virginii 

6 

1.26 

8.9 

4  30.1 

6  27.9 

-  3  38.7 

-0.5715 

.5042 

.2506 

+13 

-79 

l^  VirginiB 

6 

1.28 

9.1 

5  36.1 

10  24.7 

+  0  11.3 

-0.3706 

.5061 

.2494 

+23 

-64 

m  Virginia 

6 

1.30 

9.7 

8    3.8 

15  28.2 

+  5    6.1 

+1.0242 

•«mW<5 

ii476 

+82 

+13 

B.A.C.4647 

6 

1.34 

9.6 

7  26.1 

22  26.6 

+11  52.3 

-1.3674 

i>120 

.2443 

-48 

-90 

96  Vir|(ini8 
K  Virginii 

6i 

+1.37 

-10.0 

-  9  44.1 

10    5  36.3 

-  5  10.8 

-0.6361 

.5162 

-.2401 

+  8 

-66 

41 

1.38 

10.0 

9  41.1 

7  34.6 

-  3  16.0 

-1.1606 

.5175 

.2367 

-26 

-90 

2  Libre 

« 

1.41 

10.1 

11     6.1 

12  51.3 

+  1  51.1 

-0.8586 

.5208 

.2346 

-6 

-90 

5  Librs 

1.45 

10.4 

14  55.6 

11  23  53.8 

-11  27.0 

+0.6381 

.5287 

.2242 

+rj 

-  9 

^  Librs 

6 

1.46 

10.3 

13  37.3 

1  32.6 

-  9  51.3 

-1.1130 

.5300 

.2223 

-25 

-90 

a  Librs 

6 

1.46 

10.4 

15  28.3 

2  10.5 

-  9  14.6 

+0.7081 

.5303 

i2218 

+75 

-  6 

a'  Librs 

3i 

+1.46 

-10.4 

-15  30.9 

2  16.0 

-  9    9.3 

+0.7346 

.5303 

-5217 

+74 

-  4 

v^  Librs 

6 

1.49 

10.4 

15  45.9 

9  45.9 

-  1  53.9 

-0.6288 

.5362 

.2125 

+  4 

-66 

v*  Librs 

^ 

1.49 

10.4 

15  59.6 

9  51.2 

-  1  48.7 

-0.4063 

.5363 

.2123 

+15 

-68 

28  Librs 

6 

1.51 

10.3 

17  41.9 

16  23.4 

+  4  30.7 

+0.0337 

.5410 

i2032 

+37 

-41 

B.A.C.5109 

6 

1.53 

10.0 

19  14.3 

21  44.0 

+  9  40.5 

+0.5891 

.5460 

.1951 

••a> 

-11 

41  Librs 

6 

1.54 

9Jd 

18  53.1 

12    0  35.3 

-11  34.1 

-0.3343 

.5484 

.1905 

+16 

-6:{ 

K  Librs 

5 

+1.54 

-  9.9 

-19  16.1 

1  57.3 

-to  14.9 

-0.1904 

.5494 

-.1664 

+23 

-64 

X  Librs 

6 

1.55 

9.6 

19  47.3 

7    1.1 

-  5  21.6 

-0.5757 

.5536 

.1794 

+  2 

-82 

B.  AC.  5281 

6 

1.55 

9.5 

20  36.8 

9    3.4 

-  3  23.6 

-0.0732 

.6553 

.1757 

+27 

-47 

u^  Scorpii 

4 

1.55 

9Si 

20  19.5 

12  55.0 

+  0  19.9 

-1.0363 

.6683 

.1662 

-27 

-90 

u^  Scorpii 

H 

1.56 

9.3 

20  31.6 

13  10.1 

+  0  34.4 

-0.8692 

.66^ 

.1676 

-16 

-90 

B.A.C.5395 

6 

1.57 

9.1 

21    4.6 

15  52.8 

+  3  11.3 

-0.7411 

.5609 

.1623 

-  9 

-W 

p  Ophi ,  muU. 

5 

+1.59 

-  8.5 

23    9.3 

20  55.3 

+  6    2.8 

+0.6337 

.5649 

-.1616 

464 

-  8 

18  Ophiuchi 

6 

1.59 

7.7 

24  25.0 

13    7    0.8 

-  6  14.0 

+0.5282 

.6727 

.1287 

+66 

-14 

B.  AC.  5641 

61 

1.60 

7.6 

24  36.9 

7  40.7 

-  5  35.6 

+0.6489 

.5731 

.1268 

+63 

-6 

22  Ophiuchi 

6i 

1.% 

7.7 

23  18.2 

9    8.8 

-  4  10.8 

-0.8947 

.5738 

.1236 

-22 

-90 

B.A.C.5709 

6 

1.69 

7.3 

24  54.0 

11  12.4 

-  2  11.9 

+0.5120 

.5753 

.1184 

+54 

-14 

26  Ophiuchi 

6 

1.59 

7.4 

24  47.7 

11  17.1 

-  2    7.4 

+0.3936 

.5764 

.1183 

+47 

-21 

39  Ophi.,  mult. 
6  Ophiuchi 
B.A.C.5909 

6 

+1.57 

-  6.8 

-24    6.9 

18  33.0 

+  4  51.8 

-1.0656 

.5604 

— .0998 

-37 

-90 

31 

1.57 

6.6 

24  52.3 

20    8.2 

+  6  23.4 

-0.4716 

.5812 

.0953 

-  1 

-74 

61 

1.56 

6.0 

26  10.3 

23  59.6 

+10    5.7 

+0.5234 

.5836 

.0847 

+62 

-13 

B.A.C.6024 

61 

1.66 

5.3 

27    1.1 

14    7  20.2 

-  6  50i) 

.+0ii488 

.5871 

.0645 

463 

+  7 

B.A.C.6194 

6 

1.46 

4.1 

27    5.2 

18    8.5 

+  3  31.4 

+0.3944 

.5911 

.0327 

4^ 

-SI 

^  Sagittarii 

31 

1.41 

3.0 

27    7.2 

15    4  47.9 

-10  15.1 

+0.2518 

.5932 

-.0002 

+06 

-29 

a  Sagittirii 

^ 

+1.38 

-  2.7 

-26  27.2 

8  30.9 

-  6  41.2 

-0.4106 

.5937 

+.0114 

-6 

-71 

r  Sagittarii 

31 

1.36 

2.0 

27  51.2 

12  58.7 

-  2  24.2 

+1.1013 

.5936 

.0246 

462 

+28 

B.A.C.6562 

61 

1.32 

2.1 

26    7.1 

15  26.0 

-  0    2.9 

-0.6008 

.5933 

.0324 

-14 

-87 

^  Sagittarii 
B.A.C.6666 

6 

1.30 

2.2 

25  28.4 

16  20.2 

+  0  49.1 

-1.2291 

.6933 

.0344 

-67 

-90 

6 

1.27 

1.1 

27  14.6 

21  49.3 

+  6    4.9 

+0.8132 

.6926 

.0514 

46^ 

+  6 

A«  Sagittarii 

41 

1.22 

1^ 

25    9.7 

16    0  30.3 

+  8  39.3 

-1.1604 

.6920 

.0597 

-48 

-90 

u  Sagittarii 

5 

+1.15 

-  0.2 

-26  38.1 

7  53.2 

-  8  15.7 

+0.8582 

.6901 

+.0810 

+64 

+  7 

A  Sagittarii 

5 

1.13 

-  0.2 

26  32.2 

'  9    6.8 

-  7    4.9 

+0.8606 

.6898 

.0834 

464 

+  6 

B.A.C.7077 

6 

0.95 

+  0.6 

25  22.2 

22  29.1 

+  5  45.4 

+1.0663 

.6830 

.1220 

+€6 

+21 

B.A.C.7197 

6 

0.85 

0.4 

23  11.9 

17    4  42.9 

+11  44.5 

-0.3404 

.5806 

.1379 

+  0 

-64 

B.A.C.7237 

6 

0.83 

0.9 

24  15.4 

6  34.1 

-10  26.6 

+0.9996 

.5794 

.1497 

466 

+16 

X  Capricorni 

6 

0.73 

0.6 

21  42.1 

12  55.5 

-  4  21.8 

-4).6414 

.6757 

.1579 

-  4  -90  1 

27  Capricorni 

6 

+0.72 

+  0.3 

-21     3.9 

13  20.1 

-  3  58.2 

-1.2226 

.5754 

+.1566 

-45 

-90 

6  Capricorni 
33  Capricorni 

61 

0.69 

0.6 

21  10.6 

15  49.9 

-  1  34.1 

-0.7046 

.5740 

.1647 

-  7 

-90 

51 

0.64 

0.9 

21  23.4 

19  20.9 

+  1  49.0 

+0.1047 

.5720 

.1725 

436 

-37! 

35  Capricorni 

6 

0.62 

1.1 

21  44.6 

20  37.6 

+  3    2.8 

+0.6856 

.7510 

.1755 

469^-5 

37  Capricorni 

6      0.58|      1.0 

20  38.9 

23  48.8 

+  6    6.9 

+0.1468 

.5690 

.1622 

+39l  -36 

e  Capricorlii 

41+0.56'+  0.9  -20    2.01 

16    0  45.01 

+  7    l.ol 

^30S0l 

.6686  +.1843] 

*m  -(U 

OCCULT  ATIONS,  1873. 


4ai 


ELEMENTS  FOR  FACILITATING  THE  PREDICTION   OF  OCCULTATIONS  OF      1 

PLANETS  AND  STARS 

B\   THE 

MOON. 

KAT.                                                                                           1 

Stab'&- 

At  CoxjxTNcnoN  in  B.  A. 

Limiting 
PamUels. 

Kaine. 

Mag. 

Bed'nsfrom 
IgTXO. 

Aa        Ai 

Apparent 
DccUnailoii. 

WaalilncCoii 
Mean  lime. 

Hour  Angle 

H 

Y 

1 

a/ 

y 

N'n. 

S'n. 

8 

H 

0         1 

d     h    m 

h    m 

K  Capricorni 

5 

40.53 

40.9 

-19  26.6 

18     3    5.7 

4  9  16.4 

-0.4647 

.5670 

4.1888 

4  8 

-72 

B.A.C.7550 

6 

0.53 

1.1 

20  12.0 

3  19.5 

4  9  29.8 

40.3454 

.5669 

.1892 

451 

-24 

29  Aqua.,  muU. 

6 

0.42 

0.8 

17  34.5 

11  32.5 

-  6  35.3 

-0.6902 

.5613 

.2052 

-  2 

-90 

B.A.C.7818 

6 

0ii8 

1.3 

17  23.1 

22    0.6 

4  3  30.3 

41.3583 

.5549 

.2224 

473 

453 

53  Aqua.,mti/<. 

6 

0.28 

1.3 

17  23.2 

22    0.7 

4  3  :)0.4 

41.3599 

.5549 

.2224 

473 

454 

56  Aquarii 

6 

0.24 

0.6 

15  14.0 

23  40.9 

4  5    7.1 

-0.4441 

.5539 

.2251 

4l4 

-70 

r^  Aqua.,m«i/C. 

6 

40.14 

40.9 

-14  43.5 

19    7  25.8 

-11  24.2 

40.8281 

.54fM 

4.2360 

476 

4  2 

r*  Aquarii 

4 

0.13 

0.8 

14  15.7 

8  16.7 

-10  35.1 

40.5508 

.5493 

.2368 

470 

-13 

74  Aquarii 

6 

40.10 

40.1 

12  17.5 

10    2.3 

-  8  53.1 

-1.0141 

.5483 

.2:)91 

-17 

-90 

^1  Aquarii 

4i 

^.04 

-0.2 

9  46.8 

20  12.7 

4  0  56.5 

-1.0637 

.5433 

.2503 

-19 

-90 

^  Aquarii 

4i 

0.04 

0J2 

9  52.6 

21    9.4 

4  1  51.3 

-0.7286 

.5428 

.2511 

42 

-90 

1^  Aquarii 
B.  A.  C.  8214 

5 

-0.05 

-0.1 

-10  18.3 

21  38.3 

4  2  19.2 

-0.1740 

.5425 

4.2517 

431 

,-53 

6i 

0.13 

0.3 

8  10.0 

20    5  18.3 

4  9  43.8 

-^.3814 

.5394 

.2580 

421 

-65 

B.A.C.8274 

6 

0.21 

0.5 

7    6J2 

11  22.4 

-  8  24.1 

40.1032 

.537:^ 

.2624 

447 

-38 

30  Piacium 

5 

0.27 

0.3 

6  43.2 

17  40.8 

-  2  18.0 

41.3983 

.5357 

J2656 

4«4 

451 

4Ceti 

6 

0.33 

1.3 

3  15.3 

20  24.4 

4  0  20.2 

-1.3868 

.5351 

.2668 

-49 

-90 

B.A.C.81 

6i 

-0.40 

-1.0 

-  2  55.3 

21    4  20.8 

4  8    1.2 

40.4034 

.5337 

4.2691 

466 

-22 

14  Ceti 

^ 

0.46 

1.3 

4  1  12i{ 

9  35.3 

-10  54.5 

40.0733 

.5330 

.2698 

447 

-39 

15  Ceti 

6i 

0.47 

IM 

1  12.1 

10  48.3 

-  9  43.9 

40.4002 

.5331 

.2700 

466 

-22 

/  Piacium 

5 

0.64 

IJ2 

2  56.7 

23    5  42.9 

4  8  34.2 

4liS720 

.5332 

.2666 

4iK) 

433 

fi.A.C.408 

6i 

0.67 

1.3 

4    44 

8    2Jb 

4lO  49.6 

40.7437 

.5337 

.2657 

490 

-  4 

96  Piacium 

H 

-0.71 

-1.8 

4  6  38.2 

11     1.9 

-10  17.1 

-1.0789 

.5338 

4.2642 

-17 

-84 

fi  Pis^ium 

5 

0.71 

1.4 

5  29.2 

n  33.5 

-  9  46.6 

40.2321 

>5341 

.2639 

456 

-30 

B.  A.  C.  481 

6i 

0.73 

1.6 

6  59.7 

14  20.6 

-  7    4.9 

-0.5719 

.5346 

.2625 

413 

-76 

0  Piaeium 

4 

0.77 

1.6 

8  31.0 

18  44.4 

-  2  49.7 

-0.9795 

.5854 

.2595 

-10 

-82 

0  Arietia 

6 

0.98 

0.8 

14  46.3 

23  22  llii 

-  0  17.2 

-0.6169 

.5440 

.2318 

4IO 

-72 

a  Arietia 

6 

-0.99 

-0.6 

414  33.4 

24    1  21.5 

4  2  46.7 

40.3356 

X>454 

4.2276 

463 

-20 

13!)  Tauri 

H 

1.00 

46.2 

25  56.2 

27    9  45.7 

4  8  18.4 

40.4500 

.5686 

4.0534 

473 

4  4 

39  Geminor. 

61 

0.78 

6.5 

26  14.9 

28  11  28.4 

4  9    4.6 

40.6201 

.5634 

-.0148 

490 

4l7 

40  Geminor. 

6i 

0.78 

6.5 

26    5.2 

11  45.3 

4  9  20.9 

40.71)03 

.5633 

.0153 

490 

426 

47  Geminor. 

6 

0.73 

4«.9 

27    3.9 

16  50.8 

-  9  44.7 

-0.3777 

.5613 

-.0284 

421 

-38 

V  Geminorum 

H 

-4).62 

47.4 

4«7  10.7 

29    3  30.4 

4  0  32.0 

-0.9480 

.5564 

-.055-2 

-14 

-63 

e  Geminorum 

6 

Oi>7 

7.2 

26    5.2 

7    8.1 

4  4    2.0 

40.0216 

.5540 

.0636 

444 

-19 

»>  Cancri 

6 

0.49 

7.2 

25  44.4 

14  36.9 

4ll  15.3 

-0.1452 

.5503 

.0814 

435 

-30 

u^  Cancri 

6i 

0.48 

7.2 

25  26.3 

14  59.0 

4ll  36.5 

40.1541 

.5502 

.0821 

452 

-14 

yff^  Cancri 

6i 

0.44 

7.3 

26  13.1 

18  47.0 

-  8  43.3 

-1.0254 

.5478 

.0907 

-20 

-64 

^*  Cancri 
A  Caneri 

6 

-0.43 

47J2 

425  53.6 

16  54.1 

-  8  36.4 

-0.6809 

.5478 

-.0909 

44 

-m 

6 

0.37 

6.9 

24  25.3 

23  30.7 

-  4    9ii 

40.4825 

.5446 

.1012 

475 

4  1 

v^  Cancri 

7 

0.33 

7.0 

24  57.0 

30    2  18.6 

-  1  27.0 

-0.3851 

.5434 

.1065 

421 

-50 

v*  Cancri 

6i 

0.32 

6.9 

24  34.0 

3  12.8 

-  0  34.6 

-0.0633 

.5428 

.1086 

439 

-28 

v»  Cancri 

6 

0.31 

6.9 

24  30.6 

4  33.2 

4  0  43.1 

-0.1488 

.5418 

.1121 

435 

-33 

32  Cancri 

6 

-0.30 

46.8 

424  31.0 

5  14.5 

4  1  23.0 

-0.2348 

.5415 

-.1128 

430 

-38 

f  Cancri 

5 

0.10 

6.1 

22  33.6 

22  27.0 

-  5  58.3 

-0.3255 

.5297 

.1467 

425 

^7 

79  Cancri 

6 

0.10 

6.1 

22  30.7 

22  55.8 

-  5  30.3 

-0.3437 

.52i)7 

.1470 

424 

-47 

B.A.C.3138 

6 

0.08 

5.»    21  48.4 
45.31  420  52.3 

31    0  31.6 

-  3  57.7 

40.1955 

.5286 

.1502 

455 

-19 

B.A.C.3292 

6i 

-0.061 

12  59.5 

4  8    6.9 

-0.7716 

.5193 

-.1699 

0 

-69 

jriTNE. 

9  Leonia 

3i 

-0.22 

43.7 

4l7  22.9 

1    3  28.3 

-  1  50.5 

40.4613 

.5118 

-.1910 

472 

-11 

42  Leonis 

6 

0.28 

2.8 

15  36.9 

11     2.4 

4  5  30.2 

40.9335 

.5077 

.2002 

490 

4l4 

B.  A.  C.  3579 

6 

0.33 

2.4 

14  59.5 

14  43.0 

4  9    4.4 

40.8788 

.505S 

.2045 

4(K) 

4IO 

i  Leonia 

6 

0.35 

2.3 

14  47.3 

16  30.4 

4lO  48.6 

40.7355 

.5050 

.20<i5 

4901  4  2   1 

k  Leonia 

6 

-0.44 

42.0 

4l4  51.9 

2    0    5.7 

-  5  49.1 

-0.9495 

.5017 

-.2145    -  91  -75  J 

43d 


OCCUI.TAT1QNS,  1873. 


ELEMENTS  FOR  FACILITATING   THE  PREDICTION  OF  OCCULTATIOMS  OF 

PLANETS  AND   STARS   BY   THE   MOON. 


JUBTE. 


StAK'i 


Name. 


u  Virginis 
I'  Virginis 
B.A.C.3996 
b  Virginis 
B.A.C.4104 
c  Virginis 

y  Virg.,  mnlt. 
B.A.C.4277 
k  Virginis 
46  Virginis 
46  Virginis 

65  Virginis 

66  Virginis 
l^  Virginis 
m  Virginis 
B.  AC.  4591 
96  Virginis 

K  Virginis 

2  Libras 

5  Librs 
fi  Libre 
a^  Librae 
a^  LibraB 
v^  Libras 

v<  Libras 
'id  Libras 
B.A.C.5109 
41  Libra 
K  Librae 
X  Libras 

B.A.C.5281 

w'  Scorpii 
(j^  Scorpii 
B.A.C.5395 
p  Ophi.,  mult. 
18  Opiiiuchi 

B.A.C.5641 
22  Opbiuchi 
B.A.C.5709 
26  Ophiucbi 
39  Oph.,  mult. 
B.A.C.5831 

6  OphiQchi 
B.  A.  C.  5909 
B.A.C.6324 
B.A.C.6194 
^  Sagittarii 

7  Sagittarii 

r  Sogittarii 
B.A.C.6362 
rb  Sagittarii 
U.A.C.6666 
h^  Sagittarii 
u  Sagittarii 


Bed'ns  from 

Mag. 

1873.0 

6 

Aa 

AJ 

+0*68 

.1:5 

4i 

0.72 

2.1 

6 

0.72 

2.7 

6 

0.77 

3.4 

6i 

0.83 

3.6 

5 

0.89 

4.0 

2i 

+0.96 

-  6.1 

6 

0.97 

6.1 

6 

1.05 

7.2 

6 

1.06 

7.0 

6 

1.08 

7.2 

6 

1.16 

7.8 

6 

+1.17 

-  7.9 

5 

1.21 

8.3 

6 

1.24 

9.1 

6 

1.27 

9.4 

64 

1.37 

9.6 

41 

1.39 

9.7 

6 

+1.43 

-  9.9 

6 

1.53 

10.5 

6 

1.54 

10.2 

6 

1.55 

10.7 

2i 

1.55 

10.7 

6 

1.62 

10.5 

6 

*1.62 

-10.5 

6 

1.69 

10.6 

6 

1.74 

10.6 

6 

1.76 

10.4 

5 

1.77 

10.4 

6 

1.82 

10.2 

6 

+1.84 

-10.1 

4 

1.87 

9.9 

^h 

1.87 

9.9 

6 

1.89 

9.8 

5 

1 .95 

9.5 

6 

2.02 

8.8 

64 

+2.03 

-  8.7 

6i 

2.02 

8.5 

6 

2.05 

8.3 

6 

2.05 

8.3 

6 

2.06 

7.5 

6 

2.06 

7.5 

34 

+2.08 

-  7.3 

64 

2.U 

6.9 

64 

2.15 

6.0 

6 

2.15 

4.4 

34 

2.12 

2.9 

24 

2.10 

2.4 

34 

+2.11 

-  1.5 

64 

2.07 

1.4 

6 

2.05 

1.3 

6 

2.05 

0.2 

44 

2.01 

-  0.2 

5 

+1.98 

+  1.2 

Apparent 
Declination. 


.1 
7 
5 
4 
4 

h  4 

-  0 
0 
3 
2 
2 
4 

-  4 

5 

8 
9 
9 
9 

11 
14 
13 
15 
15 
15 


20 
21 
23 
24 


50.2 
14.4 
53.9 
21.7 
45.6 
LI 

45.3 

52.8 
7.7 
41.2 
58.9 
15.7 

30.1 
36.1 
3.8 
4.5 
44.1 
41.1 

8.1 
55.5 
37.3 
28.3 
30.9 
46.0 


-15  59.6 

17  41.9 
19  14.4 

18  53.1 

19  16.1 
19  47.3 


-20  36.8 
20  19.5 
31.6 
4.6 
9.3 
25.0 


-24 
23 
24 
24 
24 
23 

-24 
26 
27 
27 
27 


36.9 
18.2 

54.0 

47.7 

8.9 

56.0 

52.3 

10.3 

1.2 

5.3 

7.2 


26  27.1 

-27  51.2 

26  7.1 

25  28.4 

27  14.6 
25    9.7 

-26  38.0 


At  Conjunction  in  B.  A. 


Waahington 
Mean  Time. 


d 
3 


8 


10 


11 


h 
4 

8 
10 
16 
23 

3 


I 

2 

3 

14 


15 

19 

0 

3 

14 


21 

8 
10 
10 
11 
18 

18 

I 

6 

9 

10 

15 

17 
21 
21 
0 
5 
15 

16 
17 
19 
19 
2 
2 

4 

8 
15 

1 
12 
15 


m 
34.4 
41.2 
30.2 
31.8 

3.5 
55.0 


15  45.3 

16  47.9 
36.6 

7.7 
56.1 
26.8 


5.91 
4.4 

10.0 
5.9 

22.5 


16  21.3 


39.0 
42.3 
21.1 
59.0 
4.5 
33.7 

38.9 
9.7 
28.7 
18.8 
40.3 
41.7 

42.9 
32.2 
47.2 
28.1 
27.1 
24.2 

3.4 

30.1 
31.7 
36.3 

44.8 
47.0 

18.2 
5.2 
16.9 
51.1 
15.7 
53.4 


12 


20  14.7 

22  38.4 

23  31.2 
4  52.2 
7  29.3 

14  41.4 


Hour  Angle 


h    m 

-  2  7.9 
+  1  52.2 
+  3  38.2 
+  9  29.9 

-  8    9.0 

-  3  25.4 

+  8  5.5 
+  9    6.3 

-  6  19.5 

-  5  49.3 

-  4  3.9 
+  6    9.2 

+  6  47.1 

+10  39.0 

-  8  24.3 


-  5 
+  5 
+  7 

-11 

-  0 


+ 
+ 
+ 
+ 


+ 
+ 


0 

1 

1 

8 

8 
8 
3 
1 
0 
5 


33.4 
23.4 
18.5 

33.4 
50.6 
45.1 
21.7 
27.1 
41.8 

46.9 
55.2 
47.0 

2.7 
15.9 

6.9 


+  7  3.8 
+10  44.9 
+10  59.4 
-10  25.5 
-  5  37.5 
+  3  57.2 


+ 
+ 
+ 
+ 


-  / 

-  4 
+  2 
-10 

-  0 
+  2 


34.9 
58.3 
55.2 
59.7 
8.6 
6.4 

38.9 
0.9 
53.4 
58.3 
59.6 
29.0 


+  6  39.4 
+  8  57.1 
+  9  47.7 

-  9    4.6 

-  6  34,1 
+  0  2J.1 


-0.7425 
+0.0369 
+1.0782 
+1.3107 
-0.72581 
-1.1105 

+1.1668 
+1.0418 
+1 .2820 
4J0.6722 
+0.5391 
-0.6988 

-0.6008 
-0.3986 
+0.9988 
+1.3652 
-0.6586 
-1.1822 

-0  8788 
+0.6210 
-1.1269 
+0.6915 
+0.7094 
-0.6396 

-0.4175 
+0.0245 
+0.5798 
-0.3383 
-0.1943 
-O.5750 

-0.0740 
-1.0306 
-0.8636 
-0.7347 
+0.6346 
+0.5345 

+0.6546 

-0.877.) 
+0.5238 
+0.4031 
-1 .0:)!)9 
-1.2642 

-0.4497 
+0.5387 
+0.8648 
+0.4212 
+0.28.59 
-0.3667 


-0.5509 
-M719 
+0.8.'')15 
-1.0988 
+0.9023 


.4932 
.4926 
.4924 

.4920 
.4919 
.4920 

.4936 
.4938 

.4959 
.4962 
.4968 
.5007 

.5011 
.5027 
.5054 
.5071 
.5141 
5155 

.5192 
.5279 
.5292 
.5298 
.5298 
.5363 

.5364 
.5422 
.5471 
.54J/7 
.5510 
.5558 

.5577 
.5613 
.5615 
.5640 
.5687 
.5773 

.5779 
.5790 
.5806 
.5807 
.5862 
.5862 

.5872 
.5897 
.5940 
.5987 

.6312; 

.6017 


-.2372 
.2395 
.2405 
.2434 
.2463 
.2476 

-.2501 
.2502 
.2506 
.2506 
.2506 
.2490 

-.2489 
.2478 
.2461 
.2449 
.2388 
.2375 

-iKJ36 
.2234 
.2217 
.2210 
.2209 
.2121 

-.2120 
.2031 
.1951 
.1905 
.18&3 
.1795 

-.1758 
.1684 
.1680 
.1626 
.1520 
.12i)0 

-.1274 
.1238 
.1188 
.1186 

.0998 
.0996 

-.0955 

.0850 

.0641 

-.0321 

+.0002 

.0118 


+1.1306  .6019  +.0255 


.6320  .0330 
.63231  .0358 
.6)llj  .0527 
.6)G7|  .0638 
.5983  +.0828 


Limiting 
Parallela. 


N'n- 


o 
+  4 

+45 

+4)0 
+90 
+  5 
-19 

+«9 
489 
4^ 
+86 
+75 
+  6 

+11 
+21 
+82 

+81 
+  6 

-28 

-  7 
+72 
+26 
+74 
+74 
+  3 

+15 
+36 
+66 
+16 
+23 
+  2 

+27 
-27 
-16 

-  9 
+64 
+56 

+63 

+54 

+47 
-34 


-  1 
+4i2 
+63 
+41 
+30 

-  4 


+62;  +31 

-12  -82 
-52^  -90 
+631  +  7 
-4;$  -90 
+63'  +10 


S'n. 

^" 
-39 
+18 
+38 

-84 
-86 

+23 

+14 
+34 

-  8 
-15 
-90 

-81 
-66 
+12 
+46 

-87 
-90 

-90 
-10 
-90 

-  6 

-  5 
-87 

-68 
-41 
-12 
-63 
-54 
^82 

-47 
-90 
-90 
-90 

-  8 
-13 

-  6 

-90 
-14 
-20 
-90 
-90 

-72 
-13 
+  8 
-19 
-27 
-66 


J 
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ELEMENTS  FOR  FACILITATING 

r  THE  PREDICTION  OF  OCCULT ATIONS 

OF 

PLANETS   AND   STARS   BY  THE 

MOON 

JVNE. 

Star's— 

At  Conjusction  in  R 

.                        1   Limiting 
■  ^'                      1  ParaUels. 

Name. 

Mag. 
5 

Kod'n 
187 
Aft 

8  from 
3.0. 

Apparent 
DecUnatioD. 

Washington 
Mean  Tune. 

Hoar  Angle 

H 

Y 

a/ 

y' 

N'n. 
+63 

S'n. 

o 

+11 

A  Sagittarii 

+L97 

+L3 

-2^  32'5 

d     h    m 
12  15  53.2 

h     m 
+  1  29.0 

+0.9053 

.5979 

+.0864 

B.  A.  C.  7077 

6 

1.82 

3.1 

25  22.2 

13    4  56.6 

-  9  59.6 

+1.1069 

.5917 

.1238 

+65 

+26 

B.  A.  C.  7197 

6 

1.74 

3.3 

23  11.8 

11    2.1 

-  4    8.8 

-0.2718 

.5880 

.1402 

+13 

-59 

B.A.C.7237 

6 

1.73 

3.8 

24  15.4 

12  50.9 

-  2  24.3 

+1.0498 

..5868 

.1448 

+66 

+21 

^  Capricorni 

6 

1.62 

4.0 

21  42.1 

19    4.3 

+  3  34.4 

-0.5656 

.5825 

.1604 

0 

-81 

27  Capricorni 

6 

1.61 

3.9 

21     3.8 

19  28.4 

+  3  57.6 

-1.1416 

.5822 

.1614 

-37 

-90 

0  Capricorni 

54 

+1.58 

+4.2 

-21  10.6 

21  55.2 

+  6  18.7 

-0.6267 

.5804 

+.1671 

-  3 

-88 

33  Capricorni 

54 

1.55 

4.8 

21  23.3 

14     I  22.2 

+  9  37.7 

+0.1766 

.5778 

.1750 

+40 

-33 

35  Capricorni 

6 

1.54 

4.9 

21  44.6 

2  37.5 

+10  50.1 

+0.7534 

.5769 

.1779 

+66 

-  1 

37  Capricorni 

6 

1.49 

5.0 

20  38.9 

5  45.1 

-10    9.4 

+0.2205 

.5746 

.1846 

+43 

-31 

e  Capricorni 

44 

1.47 

4.9 

20    1.9 

6  40.4 

-  9  16.2 

-0.2267 

.5739 

.1865 

+20 

-56 

K  Capricorni 

5 

1.44 

5.0 

19  26.6 

8  58.6 

-  7    3.3 

-0.-3843 

.5722 

.1912 

+13 

-66 

B.  A.  C.  7550 

6 

+1.44 

+5.2 

-20  12.0 

9  12.2 

-  6  50.2 

+0.4195 

.5721 

+.1917 

+55 

-2) 

29  Aqua.,mttZ<. 

6 

1.34 

5.3 

17  34.4 

17  17.5 

+  0  57.1 

-0.6049 

.5660 

.2071 

+  3 

-84 

56  Aqaarii 

6 

1.15 

5.6 

15  13.9 

15    5  16.8 

-11  29.7 

-0.3563 

.5573 

.2266 

+18 

-64 

r'  Aqua.,  muZt. 

6 

1.05 

6.0 

14  43.4 

12  57.4 

-  4    5.3 

+0.9128 

.5521 

.2370 

+75 

+  7 

r*  Aquarii 

4 

1.03 

5.9 

14  15.6 

13  47.13 

-  3  16.5 

+0.6457 

.5515 

.2381 

+74 

-  9 

74  Aquarii 

6 

0.99 

5.4 

12  17.4 

15  32.7 

-  1  35.4 

-0.9215 

.5503 

J2402 

-11 

-90 

tft^  Aquarii 

44 

+0^ 

+5.3 

-  9  46.7 

16    1  39.9 

+  8  11.0 

-0.9703 

.5441 

+.2509 

-13 

-90 

^|3  Aquarii 

44 

0.84 

5.4 

9  52.5 

2  36.4 

+  9    5.7 

-0.6357 

.5435 

.2517 

+  7 

-85 

^  Aquarii 
B.A.C.8214 

5 

0.83 

5.6 

10  18.2 

3    5.2 

+  9  33.5 

-0.0826 

.5433 

.2521 

+36 

-47 

64 

0.73 

5.3 

8    9.9 

10  44.6 

-  7    2.5 

-0.2887 

.5392 

.2582 

+26 

-59 

B.A.C.8274 

6 

0.65 

5.4 

7    5.1 

16  49.0 

-  1  10.1 

+0.1959 

.5365 

.2619 

+52 

-33 

4Ceti 

6 

0.52 

45 

3  15.2 

17     1  53.0 

+  7  36.1 

-1.2969 

.5332 

.2657 

-36 

-90 

5Ceti 

6 

+0.52 

+4.5 

-  3    9.2 

2    6.2 

+  7  49.0 

-1.3400 

.5331 

+.2658 

-Ai 

-90 

B.A.C.81 

64 

0.43 

4.9 

2  55.2 

9  52.5 

-  8  39.8 

+0.4958 

.5309 

.2675 

+72 

-17 

14  Ceti 

64 

0.37 

4.6 

1  12.2 

15    9.7 

-  3  32.7 

+0.1641 

.5298 

.2677 

+52 

-34 

15  Ceti 

64 

0.35 

4.7 

-  1  12.1 

16  23.5 

-  2  21.4 

^0.4921 

.5298 

.2677 

+72 

-18 

/Piscium 

54 

0.14 

4.1 

+  2  56.8 

18  11  32.1 

-  7  49.3 

+1.3640 

.5285 

.2638 

+90 

+45 

B.A.C.408 

64 

0.10 

3.8 

4    4.5 

13  54.0 

-  5  31.8 

+0.8312 

.5287 

.2627 

+90 

+  2 

96  Piacium 

64 

+0.05 

+3.0 

+  6  38.3 

16  55.9 

-  2  35.7 

-1.0051 

.5290 

+.2612 

-12 

-83 

ft  Piscium 

5 

0.06 

3.5 

5  29.3 

17  28.0 

-  2    4.6 

+0.3150 

.5290 

.2609 

+61 

-26 

W.A.C.481 

64 

+0.03 

3.1 

6  59.8 

20  17.9 

+  0  39.8 

+0.4960 

.5294 

.2593 

+17 

-71 

o  Piscium 

4 

-0.04 

2.8 

8  31.1 

19    0  46.1 

+  4  59.5 

-0.9093 

.5300 

.2563 

-  6 

-81 

n  Arietis 

6 

0.30 

2.4 

14  46.4 

20    4  43.7 

+  8    2.8 

-0.5639 

.5381 

.2283 

+13 

-70 

(7  Arietis 

6 

0.33 

2.6 

14  33.5 

7  57.6 

+11  10.4 

+0.3907 

.5393 

.2240 

+66 

-17 

53  Arietis 

6 

-0.41 

+2.3 

+17  23.3 

15  16.5 

-  5  45.3 

-0.9550 

.5424 

+.2135 

-10 

-73 

13  Tauri 

54 

0.52 

2.6 

19  17.6 

21     7    4.3 

+  9  30.3 

+0.2227 

.5492 

.1869 

+56 

-21 

B.A.C  1143 

6 

0.54 

2.4 

20  31.5 

8    0.5 

+10  24.6 

-0.8937 

.5496 

.1852 

-  7 

-69 

B  AC.  1242 

6 

0.57 

2.9 

19  50.6 

15  26.1 

-  6  25.2 

+1.1437 

.5529 

.1709 

+90 

+:» 

Ai  Tauri 

44 

0.59 

2.6 

21  44.0 

16  58.4 

-  4  56.1 

-0.5820 

.5535 

.1678 

+11 

-63 

A9  Tauri 

6 

0.59 

2.6 

21  39.9 

17  15.2 

-  4  40.0 

-0.4625 

.5536 

.1672 

+18 

-56 

56  Tauri 

6 

-0.62 

+3.1 

+21  28.0 

23  32.5 

+  1  24.2 

+0.7571 

.5562 

+.1541 

+90 

+11 

K»  Tauri 

44 

0.63 

3.2 

22    0.1 

22    2    2.4 

+  3  48.7 

+0.5714 

.5575 

.1486 

+83 

+  1 

K«  Tauri 

64 

0.63 

3.2 

21  54.5 

2    3.8 

+  3  50.0 

+0.6730 

.5575 

.1485 

+90 

+  7 

v'  Tauri 

44 

0.64 

3.1 

22  31.4 

2  26.2 

+  4  11.7 

+0.0788 

.5576 

.1477 

+47 

-24 

v«  Tauri 

6 

0.64 

3.1 

22  42.5 

2  52.1 

+  4  36.6 

-0.0523 

.5577 

.1468 

+40 

-31 

r  Taiiri 

44 

0.66 

3.5 

22  42.7 

9  21.4 

+10  52.1 

+0.a)13 

.5601 

.1322 

+90 

+19 

B.A.C.  1518 

6 

-0.69 

+3.6 

+24  23.2 

15  21.3 

-  7  20.9 

-0.1699 

.5622 

+.1182 

+33 

-34 

99  Tauri 

64 

0.68 

3.8 

23  45.0 

16    2.1 

-  6  41.6 

+0.5857 

.5624 

.1166 

+84 

+  5 

k  Tauri 

54 

0.71 

3.6 

24  51.2 

16    9.2 

-  6  34.7 

-0.5711 

.5624 

+.1 163 

+10 

-58 

(ji  Cancri 

6 

0.48 

6.6 

25  44.4 

25  22  34.5 

-  2  59.4 

-0.2274 

.5520 

-.0825 

+3;) 

-34 

(j^  Cancri 

64    0.48 

6.6 

25  26.3 

22  56.5 

-  2  38.1 

+0.0717 

.5518 

.0833 

+47 

-18 

Vri  Cancri 

64-0.45 

+6.7 

+26  13.1 

26    2  44.2 

+  1     1.7 

-1.1133 

.5495 

-r.0920 

r.28 

-64 

55 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATION8  OF 

PLANETS   AND  STARS 

BY   THE 

MOON. 

jnjNE. 

. 

Star's.- 

At  Conjunctioh  in  R.  A. 

Linoitbiff 
PanlleU. 

Name. 

Mag. 

Bed*!!! 
187 

Ad 

Bfrom 
3.0. 

Apparent 

DeclinaUon. 

Waahingtmi 
Meanlliiio. 

Hour  Angle 

H 

r 

a/ 

y' 

ITn. 

S'n. 

a 

II 

O         / 

(I     h    m 

b     m 

o 

i/fS  Cancri 

6 

-0.45 

+  6.7 

+25  53.5 

26    2  51.3 

+  I     8.4 

-^.7683 

.5495 

-.0922 

-f 

-64 

A  Cancri 

6 

0.42 

6.6 

24  25.3 

7  17.4 

+  5  25.2 

+0.3929 

.5469 

.1020 

+68 

-  4 

v^  Cancri,  mic/t. 

7 

0.39 

6.7 

24  57.0 

10  23.2 

+  8  25.0 

-0.4953 

.5456 

.1087 

+15 

-52 

V*  Cancri 

6^ 

0.39 

6.6 

24  34.0 

11    9.0 

+  9    9.3 

-0.1591 

.5445 

.1103 

+34 

-33 

tfl  Cancri 

6 

0.38 

6.6 

24  30.5 

12  29.2 

+10  26.8 

-0.2459 

.5437 

.1131 

+2i» 

-38 

32  Cancri 

6 

0.37 

4.6 

24  31.0 

13  10.4 

+11     6.7 

-0.3328 

.5432 

.1145 

+24 

-43 

^  Cancri 

5 

-0.23 

-6.1 

+22  33.6 

27    6  20.2 

+  3  42.7 

-0.4415 

.5319 

-.1477 

+18 

-53 

79  Cancri 

6 

0.23 

6.1 

22  30.7 

6  48.9 

+  4  10.5 

-0.4603 

.5316 

.1485 

+18 

-54 

B.A.C.3138 

6 

0.22 

5.9 

21  48.4 

8  24.5 

+  5  43.0 

+0.0775 

.5306 

.1513 

+47 

-25 

B.  A.  C.  3392 

6i 

-0.11 

5.5 

20  5*2.3 

20  50.4 

-  6  14.6 

-0.9042 

.5222 

.1718 

-  9 

-69 

ff  Leonia 

3i 

+0.01 

4.3 

17  22.1) 

28  11  17.7 

+  7  46.6 

+0.3181 

.5131 

.1922 

-t62 

-18 

42  Leonis 

6 

0.07 

3.6 

15  36.9 

18  51.6 

-  8  52.9 

+0.7843 

.5087 

.2014 

+90 

+  5 

B.A.C.3579 

6 

40.11 

+  3.3 

+14  59.5 

22  32.2 

-  5  18.7 

+0.7268 

.5067 

-.2a57 

+90 

+  1 

i  Leonifl 

6 

0.13 

3.2 

14  47.3 

2!)    0  19.6 

-  3  34.4 

+0.5824 

.5063 

.2077 

+81 

-  7 

k  Leonia 

6 

0.20 

3.0 

14  51.9 

7  55.4 

+  3  48.4 

-1.1087 

.5019 

5153 

-21 

-75 

u  Virginia 

6 

0.42 

+  0.1 

8  50.2 

30  12  31.0 

+  7  36.4 

-0.9204 

.4918 

.2368 

-  7 

-81 

i;  Virginia 

4i 

0.45 

-0.6 

7  14.4 

16  39.4 

+11  38.2 

-0.1395 

.4910 

.2390 

+36 

-49 

fi.  A.  C.  3996 

6 

+0.47 

-  1.1 

+  5  54.0 

18  29.3 

-10  34.0 

+0.9044 

.4907 

-J099 

+d0 

+  7 

jruiiir. 

b  Virginia 

6 

40.52 

-  1.9 

+  4  21.7 

1    0  33.8 

-  4  40.3 

+1.1374 

.4898 

-.2426 

+90 

+22 

B.  AC.  4104 

6i 

0.58 

1.9 

4  45.6 

7    9.2 

+  1  44.4 

-0.9093 

4893 

.2449 

-6 

-85 

e  Virginia 

5 

0.61 

2.4 

+  4     1.1 

12    3.8 

+.  6  31.1 

-1.2963 

.4892 

iM62 

-:» 

-86 

y  Virg.,  mult, 
B.A.C.4277 

H 

0.72 

4.4 

-  0  45.2 

2    0    2.2 

-  5  49.8 

+0.9936 

.4903 

i2482 

+«9 

+11 

6 

0.74 

4.6 

0  52.7 

1    5.5 

-  4  48.2 

+0.8684 

.4904 

.2483 

+89 

+  3 

k  Virginia 

6 

40.81 

-  5.6 

-  3    7.7 

10    1.2 

+  3  53.0 

+1.1125 

.4922 

-JM84 

+87 

+19 

46  Virginia 

6 

0.82 

5.5 

2  41J2 

10  32.7 

+  4  23.5 

+0.4991 

.4923 

JM84 

+73 

-17 

48  Virginia 

6 

0.84 

5.6 

2  58.8 

12  22.6 

+  6  10.5 

+0.3657 

.4928 

.2483 

+64 

-24 

65  Virginia 

6 

0.95 

6.3 

4  15.7 

23    2.4 

-  7  27.4 

-0J3748 

.4965 

.2466 

-  4 

-90 

66  Virginia 

6 

0.96 

6.3 

4  30.1 

23  42.0 

-  6  48.8 

-0.7758 

4967 

.2464 

+  2 

-90 

I*  Virginia 

5 

+1.00 

-  6.9 

-  5  36.1 

3    3  44.1 

-  2  53.5 

-0.5703 

.4986 

-5452 

+12 

-79 

m  Virginia 

6 

1.05 

7.9 

8    3.8 

8  54.3 

+  2    8.0 

+0.8391 

.5009 

5433 

+82 

+  2 

B.  AC.  4591 

6 

1.08 

8.3 

9    4.5 

11  52.9 

+  5     1.5 

+1.2100 

.5024 

.2420 

+81 

+27 

96  Virginia 

6i 

1.20 

8.7 

9  44.0 

23  19.9 

-  7  51.4 

-0.8175 

.5092 

5360 

-  3 

-90 

K  Virginia 

41 

1.23 

8.6 

9  41.1 

4    1  20.4 

-  5  54.4 

-1.3428 

.5105 

.2347 

-45 

-90 

Ji  Virginia 

44 

+1.26 

-  9.6 

-12  47.3 

4  29.4 

-  2  51.0 

-1.2563 

.5127 

-5324 

+78 

+33 

2  Libras 

6 

1.29 

9.1 

11     8.1 

6  42.9 

-  0  41.5 

-1.0318 

.5143 

.2307 

-17 

-90 

5  Libr» 

6 

1.42 

10.1 

14  55.5 

17  55.8 

+10  10.8 

+0.4876 

.5230 

.2207 

+65 

-17 

fji  Libr» 

6 

1.43 

9.8 

13  37.3 

19  35.8 

+11  47.8 

-1.2671 

.5244 

5190 

-40 

-90 

qI  'Libra 

6 

1.45 

10.4 

15  28.3 

20  14.2 

-11  35.0 

+0  6614 

.5249 

5182 

+69 

-13 

a*  Libm 

^ 

+1.45 

-10.4 

-15  30.9 

20  19.9 

-11  29.6 

+0.5884 

.5250 

-5181 

+70 

-12 

v^  Libra 

6 

1.54 

10.3 

15  45.9 

5    3  54.8 

-  4     9.0 

-0.7670 

.5317 

5094 

-  4 

-90 

V*  Libra) 

54 

1.54 

10.3 

15  59.6 

4    0.1 

-  4    3.9 

-0.5439 

.5317 

.2093 

+  8 

-78 

28  Libra 

6 

1.63 

10.7 

17  41.9 

10  35.6 

+  2  18.6 

-0.0917 

.5378 

5006 

+30 

-48 

B.A.C.5109 

6 

1.70 

10.8 

1 

19  14.4 

15  57.9 

+  7  30.2 

+0.4735^ 

.5431 

.1926 

+59 

-17 

41  Libra 

6 

-1.74 

-10.6 

+18  53.1 

18  49.8 

+10  16.3 

-0.4444 

.5458 

-.1881 

+10 

-70 

K  Libra 

5 

1.76 

10.6 

19  16.1 

20  12.0 

+11  35.7 

-0i»82 

.5472 

.1858 

+17 

-61 

X  Libra 

6 

i.m 

10.3 

19  47.3 

6    1  16.0 

-  7  30.8 

-0.6727 

.5523 

.1772 

-  3 

-90 

B.A.C.5281 

6 

1.86 

10.5 

20  36.8 

3  18.1 

-  5  32.9 

-0.1674 

.5543 

.1735 

+22 

-52 

u^  Scorpii 

4 

+1.89 

-lO.l 

-20  19.6 

7    9.0 

-  1  50.2 

-1.1194 

.5582 

-.1662 

-34 

-90 

w*  Scorpii 

44 

1.90 

10.2 

20  31.6 

7  24.1 

-  1  35.7 

-0i)524 

.5584 

.1658 

-21 

-90 

B.  A.  C.  5395 

6 

1.93 

10.1 

21     4.6 

10    6.0 

+  1     0.4 

-0.8191 

.5611 

.1605 

-14   -90   1 

p  Ophi^  mulL 

5 

+^.02 

-10i2 

-23    9.3 

15    6.4 

+  5  49.9 

+0.5594 

.5662 

-.1500 

+5.0I  .12   1 
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£LEM£NT£ 

1  FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTATION8  OF      1 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

jrvxY. 

._               _ 

Star's^ 

At  Conjunction  in  K.  A. 

Limiting 
Parallels. 

Name. 

Mag. 
6 

Itod'D 
187 

Aft 

Bfrom 
3.0. 
Ad 

Apparent 

Dectumtion. 

Waahlngton 
Mean  Tune. 

Hbar  Angle 

H 

Y 

X' 

y" 

N'n. 

o 

+52 

S'u. 

o 

-16 

18  Opbiuchi 

+2J4 

// 
-  9.5 

-2f  2^.0 

d     h    m 
7     1     5.1 

h    m 
-  8  33.8 

+0.4740 

.5760 

-.1274 

B.A.C.5641 

6i 

2.15 

9.4 

24  36.9 

1  44.4 

-  7  56.1 

+0.5952 

.5766 

.1258 

+59 

-10 

1£2  Ophiucbl 

61 

2.16 

9.0 

23  18.2 

3  11.2 

-  6  32.6 

-0.9326 

.5779 

.1222 

-25 

-90 

B.  A.  C.  57(19 

6 

2.21 

9.1 

24  54.1 

5  12.8 

-  4  35.6 

+0.4661 

.5798 

.1171 

+50 

-17 

'26  Ophiuehi 

6 

2.20 

9.1 

24  47.7 

5  17.5 

-  4  31.1 

+0.3491 

.5799 

.1169 

+44 

-23 

39  Oph.,  mult. 

6 

2.28 

8.0 

24    8.9 

12  25.3 

+  2  20.0 

-1.0799 

.5861 

.0983 

-38 

-90 

0  Opbiuchi 
B.A.C.5909 

31 

42.29 

-  8.0 

-24  52.3 

13  58.5 

+  3  49.4 

-0.4885 

.5877 

-.0939 

-  3 

-76 

61 

2.35 

7.7 

26  10.3 

17  44.6 

+  7  26.5 

+0.5031 

.59a5 

.0835 

+51 

-14 

B.A.C.6034 

61 

2.42 

6.7 

27    1.2 

8    0  53.9 

-  9  41.5 

+0.8389 

.5956 

.0628 

+63 

+  6 

B.A.C.6194 

6 

2.51 

5.1 

27    5.3 

11  22.6 

+  0  2lSi 

+0.4137 

.6017 

-.0586 

+40 

-19 

^  Sacittarii 

31 

2.57 

3.3 

27    7.2 

21  39.6 

+10  12.3 

+0.2963 

.6054 

+.0021 

+31 

-26 

a  Sagittarii 

^1 

2.56 

2.7 

26  27.1 

9    1  14.1 

-10  22.3 

-0.3455 

.6062 

.0137 

-  3 

-65 

r  Sagittarii 

31 

+2.60 

-  1.9 

-27  51.2 

5  31.2 

-  6  16.1 

+1.1468 

.6068 

+.0275 

+62 

+33 

B.A.C.6569 

61 

2.57 

lA 

26    7.1 

7  52.5 

-4    0.8 

-0.5165 

.6070 

.0352 

-10 

-78 

^  Sagittarii 
B.A.C.6666 

6 

2.56 

1.2 

25  28.4 

8  44.4 

-  3  11.1 

-1.1306 

.6070 

.0379 

-48 

-90 

6 

2.59 

-  0.3 

27  14.6 

13  59.6 

+  1  50.6 

+0.8835 

.6070 

.0550 

+64 

+  9 

k^  Sagittarii 

6 

2.55 

+  0.2 

24  59.7 

16  19.0 

+  4    4.1 

-1.2246 

.7067 

.0624 

-55 

-90 

&s  Sagittarii 

41 

2.55 

0J2 

25    9.7 

16  33.6 

+  4  18.1 

-1 .0430 

.6067 

.0632 

-39 

-90 

u  Sagittarii 

5 

+2.58 

+  1.8 

-26  38.0 

23  36.8 

+11     3.4 

+0.9488 

.6054 

+.0854 

+64 

+14 

A  Bagittarii 

5 

2.58 

2.0 

26  32.2 

10    0  47.0 

-11  49.3 

+0.9541 

.6050 

.0891 

+64 

+14 

B.A.C.7077 

6 

2.52 

4.2 

25  22.2 

13  32.0 

+  0  23.7 

+1.1741 

.5995 

.1301 

+65 

+33 

B.A.C.7197 

6 

2.44 

5.2 

23  11.8 

19  28.2 

+  6    5.2 

-0.1776 

.5961 

.1437 

+18 

*53 

B.A.C.7237 

6 

2.46 

5.7 

24  15.3 

21  14.2 

+  7  46.9 

+1.1303 

.5950 

.1486 

+66 

+28 

X  Capricorni 

6 

2.36 

6.3 

21  42.1 

11    3  17.7 

-10  24.4 

-0.4538 

^908 

.1643 

+  6 

-72 

27  Capricorni 

6 

+2.35 

+  6.2 

-21    3.8 

3  41.1 

-10    1.9 

-1.0216 

.5906 

+.1653 

-28 

-90 

A  Capricorni 
33  Capricorni 

51 

2.34 

6.7 

21  10.5 

6    4.0 

-  7  44.8 

-0.5095 

.5890 

.1712 

^3 

-76 

51 

2.32 

7.3 

21  23.3 

9  25.2 

-  4  31.5 

+0.2886 

.5866 

.1792 

+46 

-87 

35  Capricorni 

6 

2.32 

7.6 

21  44.5 

10  384 

-  3  21.3 

+0.8594 

.5856 

.1820 

+68 

+  6 

37  Capricorni 

6 

2.28 

7.9 

20  38.8 

13  40.8 

-  0  26.0 

+0.3388 

.5833 

.1890 

+50 

-24 

e  Capricorni 

41 

2.26 

7.8 

20    1.9 

14  34.6 

+  0  25.6 

-0.1006 

.5826 

.1910 

+87 

-48 

K  Capricorni 

5 

+2.22 

+  8.2 

-19  26.5 

16  48.9 

+  2  34.8 

-05524 

.5809 

+.1957 

+19 

-57 

B.A.C.7550 

6 

2.24 

8.3 

20  11.9 

17    2.1 

+  2  47.4 

+0.5405 

.5808 

.1962 

+62 

-14 

ii9  A<|ua.,iiMC^<. 

6 

2.12 

8.7 

17  34.4 

12    0  53.6 

+10  20.9 

-0.4572 

.5748 

.2118 

+11 

-71 

56  Aquarii 

6 

1.97 

9.7 

15  13.9 

12  32.7 

-  2  26.2 

^0.1949 

.5650 

.2314 

+26 

-54 

r*  Aqua.,mii^. 

6 

1.90 

10.3 

14  43.3 

80    0.6 

+  4  45.5 

*1.0673 

.5602 

.2418 

+75 

+17 

T«  Aquarii 

4 

1.88 

10.3 

14  15.5 

20  49.7 

+  5  32.8 

+0.8050 

.5596 

.2428 

+76 

0 

74  Aquarii 

6 

+1.83 

+10.0 

-12  17.3 

82  31.6 

+  7  n.i 

-0.7394 

.5584 

+.2449 

0 

-^ 

iff^  Aquarii 

41 

1.71 

10.2 

9  46.6 

13    8  22.9 

-  7  18.4 

-0.7762 

.5515 

.2552 

-  1 

-90 

^  Aquarii 

41 

1.70 

10.4 

9  52.4 

9  18.0 

-  6  25.2 

-0.4453 

.5509 

.2560 

-17 

-69 

ifr^  Aquarii 
B.A.C.8214 

5 

1.69 

10.5 

10  18.1 

9  46.1 

-  5  58.1 

+0.1019 

.5505 

.2565 

+46 

-37 

61 

1.59 

10.6 

8    9.9 

17  14.2 

+  1  14.6 

-0.0946 

.5460 

jsmi 

+36 

-48 

B.A.C.8274 

6 

1.51 

10.6 

7    50 

23  10.2 

+  6  58.6 

+0.3895 

.5428 

.2657 

+64 

-23 

27  Piacium 

H 

+1.44 

+10.0 

-  4  15.5 

14    3  50  9 

+11  29.9 

-1.1946 

.5405 

+.2678 

-26 

-90 

29  Piacdum 

51 

1.42 

10.0 

3  43.9 

5  18.0 

-11    6.0 

-1.3351 

.5398 

.2682 

-41 

-90 

4Coti 

6 

1.39 

10.1 

3  15.1 

8    2.6 

-  8  26.8 

-1.0809 

.5387 

.2691 

-17 

-90 

5Ceti 

6 

1.39 

10.1 

3    9.1 

8  15.6 

-  8  14.2 

-1.1238 

.5386 

.2691 

-20 

-90 

B.  A.C.  5 

6 

1.38 

10.0 

2  55.6 

8  30.1 

-8    0.2 

-1.2856 

.5385 

i2691 

-34 

-90 

0.A.C.8i 

61 

1J29 

10.4 

2  55.1 

15  53.0 

-  0  51.9 

+0.6985 

.5357 

.2704 

+87 

-6 

lOCoti 

6 

+1.27 

+  9.8 

-  0  45.0 

16  52.6 

+  0    5.7 

-1.2196 

.5354 

+.2704 

-28 

-90 

14  Ceti 

61 

li23 

10.1 

1  12.1 

21     4.8 

+  4    9.8 

+0.3717 

.5341 

.2705 

+64 

-24 

15  Ceti 

61 

1.21 

10.1 

-  1  12.0 

22  17.4 

+  5  20.0 

+0.6972 

.5338 

.2704 

+89 

-  7 

17  Pise,  rnn/t. 

6 

1.05 

9.0 

+  4  14.0 

15  11  27.0 

-  5  55.9 

-1^2685 

.5313 

.2675 

-32 

-86 

0.  A.C. 408 

61 

0.97 

9.3 

4    4.6 

19  31.7 

+  1  53J3 

+1.0368 

.5307 

.2644 

+90 

+15 

96  Piacium 

61 

+0.93 

+  8.5 

+  6  38.4 

22  32.1 

+  4  47.8 

-0.7877 

.5306 

+.2620 

+  1 

-74 
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ELEMENTS  FOR  FACILITATING  THE   PREDICTION   OF  OCCULTATIONS  OF      | 

PLANETS   AND   STARS 

BY  THE 

MOON. 

1 

jrvl^Y.                                                                          1 

Stak's— 

At  Conjunction  in  R.  A. 

Limiting 
PoraUeU. 

Name. 

Hag. 
5 

Bed'ni 
187 

B  from 
3.0. 
a6 

Apparent 
Dedinatlon. 

Washington 
Mean  Tune. 

Ho«u:An^e 

r 

a/ 

y 

N'n. 

i 
S'n. 

-ig 

ft  Pieciam 

+0*92 

+9.0 

+  5  29.4 

d     h    m 
J.J  23     3.9 

h     m 
+  5  18.6 

+0.5232 

.5306 

+.2617 

o 

+75 

B.A.C.481 

6i 

0.90 

8.5 

6  59.8 

16     1  52.5 

+  8    1.8 

-0.2852 

.5306 

.2599 

+28 

-57 

0  Piscium 

4 

0.85 

8.1 

8  31.2 

6  19.0 

-11  40.2 

-0.6990 

.5309 

.2564 

+  6 

-82 

29  Arietis 

Gh 

0.60 

6.6 

14  28.3 

17    4  46.9 

+10    4.1 

-1.3186 

.5347 

.2337 

-42 

-76 

0  Arietis 

6 

0.55 

6.6 

14  46.5 

10  14.5 

-  8  39.0 

-0.3769 

.5361 

.2270 

+23 

-58 

a  Arietis 

6 

+0.52 

+6.7 

+14  33.5 

IB  29.0 

-  5  30.9 

+0.5748 

.5374 

+iS22 

+80 

-  8 

53  Arietis 

6 

0.44 

6.0 

17  23.4 

20  49.9 

+  1  35.4 

-0.7805 

.5396 

.2114 

0 

-64 

13  Tauri 

5i 

0.29 

5.7 

19  17.6 

18  12  44.5 

-  7    2.1 

+0.3799 

.5456 

.1846 

+66 

-13 

B.A.C.I143 

6 

0.28 

5.3 

20  31.5 

13  41.2 

-  6    7.3 

-0.7415 

.5459 

.1828 

+  2 

-69 

B.A.C.1242 

6 

0.21 

5.6 

19  50.7 

21  11.0 

+  1     7.1 

+1.2927 

.5489 

.1684 

+90 

+52 

Ai  Tauri 

4i 

+0.20 

+5.2 

+21  44.0 

22  44.2 

+  2  37.1 

-0.4419 

.5495 

+.1653 

+19 

-55 

A«  Tauri 

6 

0.20 

5.2 

21  39.9 

23    1.2 

+  2  53.4 

-0.3232 

.5496 

.1647 

+25 

-48 

56  Tauri 

6 

0.14 

5.3 

21  28.0 

19    5  22.6 

+  9    1.6 

•tO.8933 

.5521 

.1517 

+90 

+19 

kI  Tauri 

^ 

0.12 

5.3 

22    0.1 

7  54.1 

+11  27.8 

+0.7028 

.5531 

.1462 

+90 

+  8 

««  Tauri 

6i 

0.12 

5.3 

21  54.6 

7  55.5 

+11  29.2 

+0.8047 

.5531 

.1462 

+90 

+14 

t;i  Tauri 

4il 

+0.12 

+5.1 

+22  31.5 

8  18.2 

+11  51.1 

+0.2074 

.5532 

+.1453 

+55 

-17 

««  Tauri 

6 

0.11 

5.1 

22  42.6 

8  44.4 

-11  43.6 

+0.0749 

.5533 

.1444 

+47 

-24 

r  Tauri 

H 

0.06 

52 

22  42.7 

15  18.3 

-  5  23.6 

+0.9705 

.5559 

.1296 

+90 

+26 

B.A.C.1518 

6 

0.02 

4.9 

24  23.2 

21  22.5 

+  0  27.7 

-0.0632 

.5578 

.1159 

+40 

-28 

99  Tauri 

6 

0.02 

5.0 

23  45.0 

22    3.8 

+  1     7.5 

+0.6J53 

.5580 

.1141 

+90 

+12 

k  Tauri 

H 

+0.02 

+4.8 

+24  51-2 

22  11.0 

+  1  14.5 

-0.4679 

.5581 

+.1138 

+17 

-51 

103  Tauri 

6 

-0.01 

5.0 

24    5.8 

20    2  31.2 

+  5  25.4 

+0.8116 

.5593 

.1033 

+90 

+19 

118  Tauri 

6 

0.07 

5.0 

25    2.8 

11  37.4 

-  9  48.0 

+0.6390 

.5613 

.0813 

+90 

+12 

125  Tauri 

6 

0.10 

4.9 

25  49.5 

16    5.8 

-  5  29.2 

+0.1427 

.5619 

.0700 

+51 

-13 

139  Tauri 

5i 

0.13 

5.1 

25  56.2 

23  55.3 

+  2    3.3 

+0.4926 

.56^ 

+.0502 

+76 

+  7 

39  Geminor. 

6i 

-0.21 

+5.5 

+26  14.8 

22    2    3.1 

+  3  14.6 

+0.5875 

.5605 

-.0176 

+86 

+15 

40  Geminor. 

6i 

0.22 

5.6 

26    5.1 

2  20.3 

+  3  31.1 

+0.7582 

.56)4 

.0184 

+00 

+24 

B.  A.  C.  3292 

6i 

0.08 

5.0 

20  52.3 

25    3  53.0 

+  2  35.7 

-1.0332 

.5226 

.1737 

-17 

-69 

fj  Leonis 

3^ 

-0.03 

4.4 

17  22.9 

18  21.7 

-  7  21.8 

+0.1633 

.5138 

.1942 

+52 

-26 

42  Leonis 

6 

0.00 

3.8 

15  36.9 

26    1  56.1 

-  0    0.7 

+0.6169 

.5095 

i2034 

+84 

-  4 

B.  A.  C.  3579 

6 

+0.01 

+3.6 

+14  59.5 

5  37.0 

+  3  33.7 

+0.5525 

.5075 

-.2075 

+78 

-  8 

i  Leonis 

6 

002 

3.5 

14  47.3 

7  24.6 

+  5  18.2 

+0.4045 

.5065 

,2095 

-Mi7 

-16 

k  Leonis 

6 

0.07 

3.3 

14  51.9 

15    1.0 

-11  18.3 

-1.3035 

.5027 

.2170 

-40 

-75 

u  Yirginis 

6 

0.25 

1.0 

8  50.2 

27  19  41.3 

-  7  25.6 

-1.1601 

.4917 

.2380 

-23 

-81 

V  Yirginis 

4il 

0.27 

0.4 

7  14.4 

23  50.8 

-  3  22.8 

-0.3821 

.4906 

iM02 

+23 

-^ 

B.A.C.3996 

6 

+0.28 

+0.1 

+  5  54.0 

28    1  41.2 

-  1  35.4 

+0.6639 

.4902 

-.2409 

+87 

-  7 

b  Yirginis 

6 

0.31 

-0.6 

4  21.7 

7  47.6 

+  4  21.2 

+0.8907 

.4891 

^33 

+90 

+  5 

B.A.C.4104 

6i 

0.37 

0.7 

+  4  45.6 

14  25.6 

+10  48.5 

-1.1717 

.4882 

.2454 

-24 

-85 

y  Yirg.,  mult. 
B.A.C.4277 

2^ 

0.47 

3.1 

-  0  45.2 

29    7  27.1 

+  3  22.8 

+0.7266 

.4881 

.2478 

+86 

-  5 

6 

0.48 

3.2 

0  52.7 

8  31.1 

+  4  25.1 

+0.6001 

.4882 

StATJ 

+81 

-12 

k  Yirginis 

6 

+0.55 

^.1 

-  3    7.6 

17  32.7 

-10  47.9 

+0.8422 

.4895 

-.2475 

+87 

+  1 

46  Yirginis 

6 

0.56 

4.1 

2  41.2 

18    4.5 

-10  17.0 

+0.2247 

.4896 

.2474 

+55 

-31 

48  Yirginis 
0  Yirgi.,  muZt. 

6 

0.58 

4.2 

2  58.8 

19  55.8 

-  8  28.7 

+0.0898 

.4900 

.2472 

+47 

-38 

4i 

0.59 

4.9 

4  51.7 

23  17.8 

-  5  12.1 

+1.3277 

.4JKy7 

i246d 

4^ 

+39 

65  Yirginis 

6 

0.68 

5.0 

4  15.6 

30    6  44.1 

+  2    2.1 

-1.1623 

.4929 

.2449 

-24 

-90 

66  Yirginis 
Z«  Virginis 

6 

+0.69 

-5.1 

-  4  30.1 

7  24.3 

+  2  41.1 

-1.0627 

.4931 

-.2448 

-16 

-90 

5 

0.72 

5.6 

5  36.0 

11  30.1 

+  6  40.2 

-0.8559 

.4945 

.24*35 

-  3 

-90 

m  Yirginis 

6 

0.77 

6.5 

8    3.8 

16  45.2 

+11  46.6 

+0.5650 

.4966 

.2414 

+75 

-14 

B.  A.  C.  4591 

6 

0.80 

6.9 

9    4.4 

19  46.8 

-  9  16.9 

+('.9397 

.4979 

.2401 

4S1 

+  8 

96  Yirginis 

6i 

0.92 

7.2 

9  44.0 

31     7  26.0 

+  2    2.5 

-1.1018 

.5040 

i2334 

-21 

-90 

7i  Virginis 

4i 

+0.98 

-8.4 

-12  47.3 

12  41.4 

+  7    8.7 

+0.9947 

.5072 

-i2298 

+77 

+12 

2  Librae 

6 

+1.00 

-7.^ 

-11     8.1 

14  57.5 

+  9  20.9 

-1.3143 

.5088 

-.2280    -431 

-90 

OCCUL.TATIONS,  I8T3 
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£LEM£NTg 

1  FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BY  THE 

MOON. 

1 

Auevsi 

1 

• 

STAB'fr- 

At  CoNJUMcnoN  m  B.  A. 

Limiting 
Parallols. 

Name. 

Mag. 
6 

Red'D( 
187 
Aft 

8 

•I-1.14 

ifrom 
3.0. 

Apparent 
DecUnatlon. 

Waahington 
Mean  Tune.' 

Hour  Angle 

H 

Y 

a/ 

y" 

N'n. 

o 
+49 

S'n. 
-3f 

5  Libras 

-  9.2 

-ll  55.5 

d     h    m 
1     2  24.1 

h    m 
-  3  33.0 

+0.2297 

.5170 

-.2175 

a^  Librae 

6 

1.17 

9.4 

15  28.2 

4  45.6 

-  1  15.8 

+0.3059 

.5188 

.2150 

+53 

-27 

a^  Li  brie 

^i 

1.17 

9.4 

15  30.9 

4  51.3 

-  1   10.2 

+0.3331 

.5189 

.2149 

+55 

-25 

v  Librae 

6 

1.28 

9.4 

15  45.9 

12  36.1 

+  6  19.1 

-1.0287 

.5252 

.2059 

-21 

-90 

v'2  Librae 

5i 

1.28 

9.4 

15  59.6 

12  41.5 

+  6  25.4 

-0.8030 

.5253 

.2058 

-  7 

-90 

28  Librs 

6 

1.38 

10.0 

17  41.'.) 

19  25.7 

-1 1     3.3 

-0.3379 

.5310 

.1972 

+17 

-63 

B.A.C.5109 

6 

+1.45 

-10.4 

-19  14.4 

2    0  55.2 

-  5  44.6 

+0.2398 

.5361 

-.1894 

+46 

-30 

41  Librae 

6 

1.49 

10.1 

18  53.1 

3  50.8 

-  2  54.7 

-0.6833 

.538.9 

.1848 

-  3 

-90 

K  Libras 

5 

1.52 

10.2 

19  16.1 

5  14.9 

-  1  33.5 

-0.5332 

.5402 

.1825 

+  5 

-78 

;i  Librae 

6 

1.58 

10.1 

19  47.3 

10  25.6 

+  3  26.7 

-0.9044 

.5439 

.1743 

-17 

-90 

B.A.C.5281 

6 

1.62 

10.4 

20  36.8 

12  30.4 

+  5  27.3 

-0.3909 

.5471 

.1702 

+11 

-67 

6  Scorpii 

2i 

1.65 

10.9 

22  15.7 

13  31.1 

+  6  25.9 

+11738 

.5479 

.1684 

+68 

+30 

(J*  Scorpii 

4i 

+1.68 

-10.1 

-20  31.6 

16  41.7 

+  9  29.9 

-1.1776 

.5513 

-.1625 

-39 

-90 

B.A.C.5395 

6 

1.74 

10.1 

21    4.6 

19  27.1 

-11  50.5 

-1.0380 

.5541 

.1572 

-28 

-90 

p  Ophi ,  mtdt. 
18  Ophiuchi 

5 

1.83 

10.5 

23    9.3 

3    0  33.8 

-  6  54.7 

+0.3621 

.5592 

.1469 

+48 

-23 

6 

1.99 

10.0 

24  25.0 

10  44.7 

+  2  53.8 

+0-2934 

.5691 

.1242 

+41 

-27 

B.  AC.  5641 

6i 

2.00 

10.0 

24  36.9 

11  24.6 

+  3  32.3 

+0.4168 

.5697 

.1226 

+48 

-20 

22  Ophiuchi 

6i 

2.02 

9.4 

23  18i2 

12  53.2 

+  4  57.4 

-1.1215 

.5710 

.1191 

40 

-90 

B.A.C.5709 

6 

4^.06 

-  9.8 

-24  54.1 

14  57.1 

+  6  56.7 

+0.2931 

.5732 

-.1140 

• 
+40 

-26 

26  Ophiuchi 

6 

2.06 

9.7 

24  47.7 

15    1.8 

+  7    1.2 

+0.1751 

.5732 

.1138 

+34 

-33 

Ai  Ophiuchi 

5 

2.18 

9.4 

26  25.0 

21  11.6 

-11    3.1 

+M915 

.5788 

.0982 

+64 

+:J6 

A^  Ophiuchi 

6 

2.19 

9.4 

26  24.9 

21  11.6 

-11    3.1 

+1.1907 

.5788 

.0982 

4«4 

+37 

38  Ophiuchi 

6i 

2.20 

9.3 

26  29.3 

22    5.3 

-10  11.4 

+1.1784 

.5796 

.0959 

464 

+35 

39  Ophi.,  mult. 

6 

2.16 

8.5 

24    8.9 

22  17.3 

-  9  59.9 

-li»ll 

.5798 

.0954 

-56 

-90 

d  Ophiuchi 
B.A.C.5909 

H 

+2.20 

-  8.6 

-24  52.4 

23  52.1 

-  8  28.8 

-0.6521 

.5811 

-.0912 

-12 

-90 

6i 

2.27 

8.5 

26  10.3 

4    3  41.9 

-  4  48.0 

+0.3544 

.5845 

.0808 

+41 

-23 

B.A.C.6924 

^ 

2.38 

7.8 

27    1.2 

10  57.7 

+  2  10.4 

+0.7060 

.5901 

.0604 

462 

-  2 

B.A.C.6194 

6 

2.53 

6.1 

27    5.3 

21  34.4 

-11  38.9 

+0.2997 

.5972 

-.0284 

+33 

-26 

^  Sagittarii 

34 

2.64 

4.4 

27    75 

5    7  57.0 

-  1  42.2 

+05039 

.6020 

+.0043 

+26 

-31 

a  Sagittarii 

24 

2.67 

3.6 

26  27.2 

11  32.9 

+  1  44.7 

-0.4313 

.6034 

.0157 

-  7 

-71 

r  Sagittarii 

31 

+2.75 

-  3.1 

-27  51.3 

15  51.5 

+  5  52.3 

+1.0732 

.6044 

+.0298 

+62 

+25 

B.A.C.6562 

61 

2.73 

2.4 

26    7.1 

18  13.4 

+  8    8.2 

-0.5871 

.6049 

.0373 

-13 

-86 

lb  Sagittarii 
B.A.C.6666 

6 

2.71 

2.1 

25  28.4 

19    5.5 

+  8  58.1 

-1.1989 

.6050 

.0401 

-54 

-90 

6 

2.81 

1.1 

27  14.6 

6    0  21.4 

-  9  594 

+0.8271 

.6059 

.0570 

463 

+  6 

.M  Sagittarii 

6 

2.77 

0.4 

24  59.7 

2  41.0 

-  7  45.7 

-1.2741 

.6060 

.0647 

-63 

-90 

k»  Sagittarii 

44 

2.77 

-0.4 

25    9.7 

2  55.6 

-  7  31.7 

-1.0922 

.6059 

.0654 

-42 

-90 

u  Sagittarii 

5 

+2.85 

+  0.8 

-26  38.0 

9  58.3 

-  0  46.9 

+0.9137 

.6053 

+.0878 

463 

+11 

A  Sagittarii 

5 

2.86 

1.1 

26  32.2 

11     8.4 

+  0  20.2 

+0.9215 

.6052 

.0914 

463 

+12 

B.A.C.7077 

6 

2.87 

3.9 

25  22.2 

23  49.2 

-11  31.0 

+1.1695 

.6018 

.1300 

+65 

+32 

B.A.C.7197 

6 

2.82 

5.2 

23  11.8 

7    5  42.1 

-  5  52.7 

-0.1638 

.5991 

.1470 

+19 

-52 

B.  A.  C.  7237 

6 

2.85 

5.4 

24  15.3 

7  27.0 

-  4  12.2 

+1.1437 

.5982 

.1518 

+66 

+29 

X  Capricorni 

6 

2.79 

6.6 

21  42.0 

13  26.0 

+  1  32.1 

-0.4153 

.5950 

.1681 

+  8 

-69 

27  Capricorni 

6 

42.78 

+  6.8 

-21    3.7 

13  49  J2 

+  1  54.2 

-0.9777 

.5948 

+.1691 

-24 

-90 

6  Capricorni 
33  Capricorni 

H 

2.78 

7.1 

21  10.5 

16  10.0 

+  4    9.4 

-0.4630 

.5934 

.1752 

+  6 

-73 

54 

2.77 

7.9 

21  23.3 

19  28.2 

+  7  19.5 

+0.3374 

.5913 

.1832 

+49 

-24 

35  Capricorni 

6 

2.78 

8.1 

21  44.5 

20  40.3 

+  8  28.7 

+0.9065 

.5906 

.1861 

+68 

+  9 

37  Capricorni 

6 

2.76 

8.6 

20  38.8 

23  39.7 

+11  21.0 

+0.3979 

.5887 

.1931 

+53 

-21 

e  Capricorni 

44 

2.74 

8.8 

20    1.9 

8    0  32.5 

-11  48.3 

-0.0354 

.5882 

.1950 

+30 

-45 

K  Capricorni 

5 

42.73 

+  9.1 

-19  26.5 

.2  44.4 

-  9  41.6 

-0.1798 

.5865 

+.2000 

+23 

-53 

B.  A.  C.  7550 

6 

2.74 

9.1 

20  11.9 

2  57.4 

-  9  29.2 

+0.6060 

.5864 

.2004 

+66 

-10 

29  Aqnsi.,mult. 

6 

2.66 

10.4 

17  34.3 

10  39.6 

-  2    5.0 

-0.3615 

.5811 

.2165 

+16 

-64 

m                  ' 

56  Aquarii 

6 

2.57 

12.0 

15  13.9 

22    2.8 

+  8  52.0 

-0.0722 

.5731 

.2368 

+,33 

-A7 

r^  Aqua.,  mult. 

6 

2.51 

12.9 

14  43.3 

9    5  19.3 

-  8    7.8 

+1.1915 

.5680 

5475 

+75 

+27 

t*  Aquarii 

4 

4^.50 

+13.0 

-14  15.5 

6    7.1 

-  7  21.0 

+0.9347 

.5675 

+.2486 1  +76 

+  8| 
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OCCULT  ATfON$9  187a. 


ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATION8  OF      1 

PLANETS  AND  STARS 

BY   THE 

MOON. 

1 

AUGUST.                                                                                     1 

Stab'*— 

At  ConjuKction  in  B.  A. 

t 
I^imiting 
Parallels. 

Name. 

1 
Mag. 

Bed'ni 
18T 
Aa 

sfrom 
3.0. 

Apparent 
DecUnatioD. 

Waahinffton 
Mean  Tune. 

Honr  Angle 

H 

r 

a/ 

y 

ITn. 

Q 

S'n. 

s 

1/ 

-iS  17.3 

d     h     m 

h    m 

' 

74  Aquarii 

6 

42.46 

+13.0 

9    7  46.3 

-  5  46.2 

-0.5851 

03664+^2508 

+  8  -81  i 

\f/^  Aquarii 

41 

2.37 

13.8 

9  46.5 

17  21.1 

+  3  27.7 

-0.5977 

03601 ;    .2613 

+  9 

-81 

y^s  Aquarii 

H 

2.36 

14.0 

9  52.3 

18  14.7 

+  4  19.4 

-0.2695 

^96,    .2621 

+26 

-58 

^  Aqnarii 
B.A.C.8ai4 

5 

2.36 

14.0 

10  18.0 

18  41.9 

+  4  45.6 

+0.2711 

.55931    ii626 

455 

-29 

6i 

2.28 

14.3 

8    9.8 

10     1  56.8 

+11  45.1 

+0.0936 

.5549!    .2683 

+46  -38  II 

B.  A.  C  8274 

6 

2.22 

14.6 

7    4.9 

7  42.0 

-  6  41.8 

+0.5829 

•5518 

.2717 

+77 

-13 

27  Piscium 

H 

+2.16 

+14.5 

-  4  15.4 

12  14.0 

-  2  19i« 

-0.9681 

.5495;  +.2738 

-10 

-90 

29  Piflcium 

H 

2.15 

14.4 

3  43.8 

13  38.4 

-  0  57.7 

-1.1038 

03487.    .2742 

-19 

-90 

4Ceti 

6 

2.12 

14.6 

3  15.1 

16  17.9 

+  1  36.3 

-0.8484 

.5475 

.2751 

-  2 

-90 

5Ceti 

6 

2.12 

14.6 

3    9.0 

16  30.5 

+  1  48.5 

-0.8903 

.5474 

.2751 

-  5  -90    1 

B.A.C.5 

6 

2.12 

14.5 

2  55.5 

16  44.5 

+  2    2.0 

-1.0488 

.5474 

.2752 

-15  -90    1 

B.A.C.81 

64 

2.06 

14.9 

2  55.1 

23  53.6 

+  8  56.4 

+0.9166 

.5445 

.2763 

4^7 

+  6 

10  Ceti 

6 

+2.03 

+14.5 

-  0  44.9 

U    0  51.2 

+  9  52.2 

-0.9696 

.5441 

+.2764 

-  9 

-90 

14Ceti 

64 

2.00 

14.7 

1  12.0 

4  55.6 

-10  11.7 

+0.6033 

.5429 

.2762 

481 

-12 

15  Ceti 

64 

2.00 

14.8 

-  1   11.9 

6    5.9 

-  9    3.8 

+0.9253 

.5425 

.2761 

489 

+  6 

72  Pise,  mult. 

6 

1.85 

14.1 

+  4  14.1 

18  51.3 

+  3  16.0 

-0.9!)42 

.5:J96 

3726 

-11 

-86 

B.A.C.408 

64 

1.79 

14.4 

4    4.6 

12    2  41.7 

+10  50.8 

+1.2871 

.5386 

.2683 

490 

+35 

96  Piscium 

64 

1.75 

13.7 

6  38.5 

5  36.8 

-10  19.8 

-0.5134 

.5384 

.2664 

4l7 

-72 

fi  Piscium 

5 

+1.75 

+14.0 

+  5  29.5 

6    7.8 

-  9  49.9 

+0.7823 

.5383 

+ii660 

+90 

-  1 

B.A.C.481 

64 

1.72 

13.7 

6  59.9 

8  51.6 

-  7  11.4 

-0.0130 

.5382 

.2640 

+42 

-42 

0  Piscium 

4 

1.68 

13:3 

8  31.3 

13  10.8 

-  3    0.9 

-0.4188 

^381 

.2604 

+21 

-65 

29  Arietis 

64 

1.48 

14.4 

14  28.4 

13  11    5.7 

-  5  49J6 

-1.0285 

.5401 

.2361 

-14 

-76 

0  Arietis 

6 

1.43 

11.3 

14  46^ 

16  26.5 

-  0  39.6 

-0.0974 

.5411 

.2287 

+38 

-42 

a  Arietis 

6 

1.39 

lli2 

14  33.6 

19  37.2 

+  2  24.8 

^Mil 

.5418 

J2240 

+90 

+  8 

53  Arietis 

6 

+1.32 

+10.2 

+17  23.5 

14    2  50.2 

+  9  23.1 

-0.5017 

^36 

+.2125 

+16 

-63 

13  Tauri 

54 

1.17 

9.4 

19  17.7 

18  30.8 

+  0  31.6 

+0.6397 

.5481 

.1846 

+88 

+  1 

B.A.C.1143 

6 

1.16 

8.9 

20  31.6 

19  26.9 

+  1  25.8 

-0.4755 

.5484 

.1827 

+17 

-58 

32  Tauri 

6 

1.11 

8.2 

22    6.7 

15    0  55.8 

+  6  43.3 

-1.1657 

.5500 

.1790 

-29 

-68 

A«  Tauri 

44 

1.08 

8.3 

21  44.1 

4  24.2 

+10    4.5 

-0.1863 

.5509 

.1648 

+33 

-40 

Aa  Tauri 

6 

1.08 

8.4 

21  40.0 

4  41.0 

+10  20.7 

-0.0686 

.5510 

.1642 

+39 

-34 

56  Tauri 

6 

+1.02 

+  8.3 

+21  28.0 

10  59.3 

-  7  34.3 

+1.1358 

.5527 

+.1507 

+90 

+37 

62  Tauri 

6 

1.01 

7.4 

24    0.3 

12  51.4 

-  5  46.2 

-lJa636 

.5533 

.1467 

-13 

-66 

K^  Tauri 

44 

1.01 

8.0 

22    0.2 

13  29.9 

-  5    9.0 

+0.9437 

.5535 

.1451 

4do 

+23 

/c>  Tauri 

64 

1.01 

8.1 

21  54.6 

13  31.2 

-  5    7.7 

+1.0450 

.5535 

.1451 

400 

430 

vi  Tauri 

44 

1.00 

7.9 

22  31.5 

13  53.8 

-  4  45.9 

+0.4497 

.5536 

.1412 

+72 

-  5 

i;«  Tauri 

6 

1.00 

7.8 

22  42.6 

14  19.8 

-  4  20.9 

+0.3173 

.5538 

.1432 

+62 

-12 

r  Tauri 

44 

+0.95 

+  7.6 

+22  42.8 

20  51.6 

+  1  57.1 

+1.2048 

.5555 

+.1284 

+90 

+46 

B.A.C.1518 

6 

0.89 

6.9 

24  23.2 

16    2  54.6 

+  7  47.2 

+0.1640 

.5569 

.1143 

+53 

-16 

99  Tauri 

6 

0.89 

7.1 

23  45.0 

3  35.8 

+  8  26.9 

+0.9200 

.5570 

.1120 

+90 

4^ 

k  Tauri 

54 

0.89 

6.7 

24  51.2 

3  43.0 

+  8  33.9 

-0.2408 

.5570 

.1123 

+29 

-37 

103  Tauri 

6 

0.85 

6.8 

24    5.8 

8    2.6 

-11  15.8 

+1.0301 

.5579 

.1020 

+90 

433 

118  Tauri 

6 

0.77 

6.3 

25    2.8 

17    8.7 

-  2  29.3 

+0.8459 

.5595 

.0795 

400 

424 

125  Tauri 

6 

+0.72 

+  5.9 

+S5  49.5 

21  37.4 

+  1  49.8 

+0.3430 

.5600 

+.0683 

+65 

-  3 

136  Tauri 

5 

0.68 

5.1 

27  34.9 

17    3  25.1 

+  7  24.9 

-1.1921 

.5601 

.0534 

-38 

-62 

139  Tauri 

54 

0.65 

5.7 

25  56.2 

5  28.1 

+  9  23.4 

+0.6803 

.5602 

.0416 

490 

4l7 

49  Auri^ae 

54 

0.53 

4.6 

28    7.2 

21  26.0 

+  0  46.9 

-15385 

.5592 

+.0071 

-47 

-62 

39  Gemmor. 

6 

0.45 

4.9 

26  14.8 

18    7  43.9 

+10  42.7 

+0.7313 

.5573 

-.0193 

490 

423 

40  Geminor. 

64 

0.45 

4.9 

26    5.1 

8    1.1 

+10  59.4 

+0.9020 

.5572 

.0200 

490 

433 

47  Geminor. 

6 

+0.42 

+  4.4 

+27    3.9 

13  12.4 

-  8    0.4 

-0.3013 

.5558 

-.0331 

426 

-34j 

V  Geminorum 

44 

0.35 

4.1 

27  10.6 

19    0    2.7 

+  2  27.1 

-0.9290 

,    .5522 

.0595 

-13 

-63 

c  Geminorum 

6 

0.33 

4.2 

26    5.1 

3  43.7 

+  6    0.4 

+0.0300 

,    .5508 

.0683 

445 

-19 

(ji  Cancri 

6 

0.29 

4.1 

25  44.4 

11  18.8 

-10  40.1 

-0.1762 

.5173 

.0858 

433 

-31  ! 

u^  Cancri 

64    0.29 

4.1 

25  26.3 

11  41.1 
15  32.0 

-10  18.6 

+0.1232 

.5473 

.0866 

+50 

-16, 

^*  Cancri 

64  +0.27!  +  3.9 

-^  13.0 

-  6  35.5 

-1.0842 

.5453* -.09531 

-23 

-64 

OCCUL.TATIONS,  1878. 


4ad 


ELEMENTS  FOR  FACILITATING 

r  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS 

BY  THE 

MOON. 

• 

Avevsi 

» 

• 

Stab'»— 

At  Conjunction  in  K.  A. 

Lhuiting 
ParalleU). 

Name. 

Mag. 

Bed'iiB  from 
1873.0 

Apparent 
Declinallon. 

Wnahin^ton 
MeaalSme. 

Hour  Angle 

Y 

a/ 

y' 

N'n. 

S'n. 

s 

II 

o       / 

d     h    m 

h    m 

Y^s  CaBcri 

6 

+0.27 

+  3.9 

+25  53.5 

19  15  39.2 

-6  23.6 

-0.r376 

.5453 

-.0956 

+  1 

-63 

7.  Cancri 

6 

0.25 

4.1 

24  25.3 

20  19.0 

-  1  58.2 

+0.4097 

.5430 

.1058 

+69 

-  4 

v^  Cancri,  mic/f. 

7 

0.24 

3.9 

24  56.9 

23    8.5 

+  0  45.7 

-0.47«2 

.5415 

.1117 

+16 

-51 

v<  Cancri 

6i 

0.24 

4.0 

24  33.9 

20    0    3.3 

+  1  38.7 

-0.1592 

.5410 

.1137 

+34 

-33 

ir^  Cancri 

6 

0.23 

4.0 

24  30.5 

1  24.5 

+  2  57.2 

-0.2520 

.5402 

.1165 

+29 

-39 

32  Cancri 

6 

0.23 

4.0 

24  31.0 

2    6.2 

+  3  37.5 

-0.3423 

.5398 

.1179 

+24 

-44 

^Cancri 

5 

40.16 

+  3.6 

+22  33.5 

19  26.8 

-  3  35.6 

-0.5246 

.5298 

H..1516 

+14 

1 
-58 

79  Cancri 

6 

0.16 

3.6 

22  30.6 

19  55.8 

-  3    7.6 

-0.5450 

.5295 

.1521 

+13 

-60 

B.A.C.3138 

6 

0.16 

3.7 

21  48.4 

21  32i2 

-  1  34.2 

-0.0134 

.5284 

.1550 

+42 

-31 

u  Virginis 

6 

0.16 

0.6 

8  50.2 

24    2    1.9 

+  0  42.5 

-1.3298 

.4920 

.2403 

-40 

-81 

v  VirginiB 

41 

0.16 

+  0.4 

7  14.4 

6  11.8 

+  4  45.7 

-0.5598 

.4910 

.2424 

+14 

-75 

B.A.C.3996 

6 

0.16 

0.0 

5  54.0 

8    2.3 

+  6  33.2 

+0.4842 

.4907 

.2432 

+72 

-17 

b  Virginia 

6 

+0.18 

-  0.4 

+  4  21.7 

14    9.2 

-11  29.7 

+0.6988 

.4895 

-.2455 

+90 

-  6 

10  Virginit 

6 

0.20 

0.8 

2  36.6 

19  40.0 

-  6    7.7 

+1.2871 

.4888 

.2472 

+()0 

+:i4 

B.A.C.4104 

H 

Oi22 

0.5 

+  4  45.7 

20  47.8 

~  5     1.8 

-1.3813 

.4887 

iJ475 

-46 

-85 

y  Virg.,  fiwU. 
B.A.C.4277 

91 

0.28 

2.2 

-  0  45.2 

25  13  51.8 

+11  34.9 

+0.4915 

.4882 

.2493 

+72 

-18 

6 

0.28 

2.3 

0  52.7 

14  56.0 

-11  22.6 

+0.3630 

.4883 

.2493 

■»64 

-24 

38  Virginia 

6 

0.29 

2.9 

2  52.0 

20  21.5 

-  6    5.7 

+1J2106 

.4888 

.2494 

+87 

+26 

k  Virgin  ig 

6 

+0.32 

-  3.1 

-3    7.6 

23  59.7 

-  2  33.4 

+0.5924 

.4892 

-.2490 

+80 

i 

-12 

46  Virginit 

6 

0.32 

3.0 

2  41.2 

26    0  31.7 

-  2    2.2 

-0.0287 

.4893 

.2489 

+41 

-45 

48  Virginia 

6 

0.33 

3.2 

2  58.8 

2  23.5 

-  0  13.5 

-0.1662 

.4900 

.2485 

+34 

-52 

0  Virg.,  mtUt. 

41 

0.34 

3.7 

4  51.7 

5  46.5 

+  3    4iS 

+1.0723 

.4902 

iM79 

+85 

+16 

66  Virginia 

6 

0.41 

3.9 

4  30.0 

13  56.1 

+11     0.5 

-1.3400 

.4920 

.2458 

-41 

-90 

Z*  VirginiB 

6 

+0.45 

-  4.4 

-  5  36.0 

18    3.6 

-  8  58.8 

-1.1368 

.4932 

-.2442 

-22 

-90 

m  Virginia 

6 

0.47 

5.2 

8    3.8 

23  21.2 

-  3  49.9 

+0.2878 

.4950 

.2430 

+57 

-28 

B.A.C.459i 

6 

0.49 

5.5 

9    4.4 

27    2  24.4 

-  0  51.7 

+0.6622 

.4962 

.2403 

+80 

-  9 

X  Virginia 

41 

0.64 

7.1 

12  47.2 

19  30.4 

-  8  14.6 

+0.7081 

.5042 

.2289 

+77 

-  6 

5  Librs 

6 

0.78 

8.0 

14  55.5 

28    9  25.3 

+  5  16.1 

-0.0660 

.5126 

i2162 

■^ 

-47 

a'  Libra 

6 

+0.80 

-  8i8 

15  28.2 

11  49.1 

+  7  35.3 

+0.0111 

.5143 

-.2137 

+38 

1 
-43  ' 

a^  Librs 

21 

0.80 

8.2 

15  30.9 

11  54.9 

+  7  41.0 

+0.0387 

.5143 

.2136 

+39 

-41 

v^  Libra 

6 

0.90 

8.6 

15  45.9 

19  48.1 

-  8  40.3 

-1.3360 

.5201 

.2044 

-52 

-90  i 

V*  Libra 

51 

0.90 

8.6 

15  59.6 

19  53.5 

-  8  35.0 

-1.1082 

.5201 

.2043 

-27 

-90 

28  Libra 

6 

0.98 

9.0 

17  41.9 

29    2  45.6 

-  1  55.7 

-0.6371 

.5256 

.1951 

+  1 

-87  1 

1 

B.A.C.5109 

6 

+1.06 

-  9.5 

•19  14.3 

8  22.1 

+  3  30.0 

-0.0507 

.5300 

-.1869 

+30 

-46 

41  Libre 

6 

I.IO 

9.3 

18  53.1 

11  21.6 

+  6  23.7 

-0.9831 

.5324 

.1824 

-20 

-90  : 

K  Libra 

5 

1.12 

9.4 

19  16.1 

12  47.5 

+  7  46.9 

-0.8308 

.5337 

.1802 

-11 

-90 

X  Libra 

6 

151 

9i> 

19  47.3 

18    5.4 

-11    5.7 

-1.2034 

.5381 

.1713 

-40 

-90 

B.A.C.5281 

6 

1.24 

9.8 

20  36.8 

20  13.3 

-  9    2.1 

-0.6818 

.5399 

.1677 

-  5 

-90 

Mars 

-22    7.1 

20  13.8 

-  9    1.6 

+0.9241 

.5399 

-.1677 

468 

+10 

d  Scorpii 

21 

+1.28 

-10.2 

22  15.7 

21  15.4 

-  8    2.1 

+0.9028 

J>408 

.1658 

468 

+  8 

19  Scorpii 

6 

1.41 

10.5 

23  51.8 

30    6  22.5 

+  0  46.3 

+1.1663 

.5491 

.1487 

466 

+30 

p  Ophi.,  mult. 
f&  Scorpii 

5 

1.43 

lO.I 

23    9.3 

8  35.0 

+  2  54.3 

+0.0910 

.5510 

.1443 

433 

-38 

6 

1.59 

10.4 

25  18.0 

17  47.0 

+11  46.6 

+1.1169 

.5593 

.1245 

46i 

427 

18  Ophiuchi 

6 

+1.61 

-10.0 

-24  25.0 

19    2.3 

-11     0.8 

+0.0322 

.5603  -.1216 

427 

-41 

B.A.C.5641 

61 

1.62 

10.0 

24  36.9 

19  43.4 

-10  21.2 

+0.1580 

•5610 

.1200 

434 

-:j4 

B.A.C.5709 

6 

1.71 

9.9 

24  54.1 

23  21.8 

-  6  50.8 

+0.0368 

.5641 

.1116 

426 

-41 

26  Ophiuchi 
A^  Ophiuchi 

6 

1.71 

9.9 

24  47.7 

23  26.6 

-  6  46.2 

-0.0826 

.5643 

.1110 

420 

-48 

5 

1.81 

9.9 

26  25.0 

31    5  46.9 

-  0  40.0 

+0.9561 

.5695 

.0967 

464 

4l4 

A<  Ophiuchi 

6 

+1.81 

-  9.3 

-26  24.9 

5  47.3 

-  0  39.6 

+0.9541 

.5695 

-.0957 

464 

4l4 

38  Ophiuchi 
(?  Ophiuchi 
B.A.C.5909 

61 

1.83 

9.8 

26  29.3 

6  42.1 

+  0  13.1 

+0.9438 

.5704    .0933 

464 

413 

31 

1.84 

9.1 

24  52.4 

8  32.0 

+  1  58.9 

-0.9099 

.5719    .0886 

-27 

-90 

61 

1.91 

9.1 

26  10.4 

12  28.4 

+  5  46.3 

+0.1159 

.5750 

.0783 

427 

-37 

B.A.C.6024 

61 

+2.07 

-  8.5 

-27    1.2 

19  56.8 

-11    2.5 

+0.4832 

.5804 

-.0581 

+47 

-16 

4.4^ 


OCCULT  ATIONS,  1973< 


ELEMENTS  FOR  FACILITATING 

THE   PREDICTION   OF  OCCULTATIONS  OF      1 

PLANETS   AND   STARS 

Bl    THE 

MOON. 

1 

SEPTEMBER.                                                                                    | 

Stab's— 

* 

d 

A.T  Conjunction  in  R. 

A. 

Limiting 
PaialleU. 

Name. 

Mag. 
6 

Bed'ni 
187 

»from 
3.0. 
A6 

Apparent 
DecUaaUon. 

Washington 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y* 

ITn. 

o 
+21 

S'n. 

B.A.C.6194 

+2*23 

^i'A 

-27    5.3 

d     h    m 
1     6  51.8 

h    m 
-  0  33.4 

+0.0882 

.5873 

-.0266 

^  Sagittarii 

H 

2.3J) 

5.6 

27    7.2 

17  31.9 

+  9  40.7 

+0.0085 

.5925 

+.0076 

+15 

-43 

o  Sagittarii 

2^ 

2.46 

4.7 

26  27-2 

21  13.7 

-10  46.5 

-0.6281 

.5937 

.0153 

-17 

-90 

r  Sagittarii 

3i 

2.55 

4.4 

27  51.3 

2    1  39.1 

-  6  32.1 

+0.9028 

.5952 

.0322 

4«2 

+11 

B.A.C.6562 

6h 

2.55 

3.5 

26    7.2 

4    4.6 

-  4  12.5 

-0.7723 

.5958 

.0374 

-23 

-90 

B.A.C.6666 

6 

2.64 

2.8 

27  14.7 

10  21.8 

+  1  49.0 

+0.6703 

.5969 

.0588 

+60 

-  5 

A2  Sagittarii 

4h 

+2.64 

-  1.8 

-25    9.7 

12  59.7 

+  4  20.5 

-1.2644 

.5973 

+.0664 

-59 

-90 

u  Sagittarii 

5 

2.77 

0.7 

26  38.1 

20  12.0 

+11  14.9 

+0.7768 

.5974 

.0886 

+64 

+  2 

A  Sagittarii 

5 

2.78 

-  0.4 

26  32.2 

21  23.6 

-11  36.5 

+0.7869 

.5972 

.0930 

•i«4 

+  2 

B.A.C.7077 

6 

2.86 

+  2.3 

25  22.2 

3  10  19.1 

+  0  47.0 

+1.0632 

.5953 

.1308 

+65 

+^ 

B.A.C.7197 

6 

2.85 

3.9 

23  11.8 

16  17.7 

+  6  31.1 

-0.2621 

.5933 

.1478 

+14 

-59 

B.A.C.7237 

6 

2.90 

4.0 

24  15.3 

18    4.1 

+  8  13.1 

+1.0541 

.5928 

.1528 

+66 

+20 

X  Capricorni 
27  Capricorni 

>• 
6 

+2.87 

+  5.9 

-21  42.0 

4    0    7.8 

-  9  57.9 

-0.4984 

.5903 

+.1690 

+  4 

-76 

6 

2.86 

6.1 

21     3.8 

0  31.2 

-  9  35.5 

-1.0622 

.5901 

.1704 

-30 

-90 

6  Capricorni 
33  Capricorni 

5i 

2.88 

6.5 

21  10.5 

2  53.6 

-  7  18.8 

-0.5394 

.5891 

.1762 

+  3 

-79 

5i 

2.90 

7.1 

21  23.3 

6  13.9 

-  4    6.5 

+0.2727 

.5876 

.1842 

+46 

-28 

35  Capricorni 

6 

2.91 

7.1 

21  44.5 

7  26.5 

-  2  56.8 

+0.8466 

.5870 

.1878 

h68 

+  4 

37  Capricorni 

6 

2.90 

7.9 

20  38.8 

10  27.4 

-  0    3.1 

+0.3440 

.5853 

.1949 

+50 

-25 

e  Capricorni 

H 

+2.89 

+  8.1 

-20    1.9 

11  20.6 

+  0  48.0 

-0.0880 

.5853 

+.1964 

+28 

-49 

K  Capricorni 

5 

2.89 

8.6 

19  26.5 

13  33.4 

+  2  55.6 

-0.2267 

.5845 

.2019 

+21 

-56 

B.A.C.7550 

6 

2.90 

8.5 

20  11.9 

13  46.4 

+  3    8.0 

+0.5612 

.5841 

.2023 

+64 

-12 

29  Aqua.,  muU. 

6 

2.87 

10.3 

17  34.4 

21  30.7 

+10  34.2 

-0.3866 

.5797 

.2190 

+15 

-66 

56  Aquarii 

6 

2.83 

12.3 

15  13.8 

5    8  53.8 

-  2  28.8 

-0.0654 

.5732 

i»97 

+34 

-47 

r^  Aqua.^midt, 

6 

2.83 

13.5 

14  43.3 

16    8.4 

+  4  29.5 

+1.2126 

.5694 

.2448 

+76 

+a9 

r*  Aquarii 

4 

+2.83 

+13.6 

-14  15.5 

16  55.9 

+  5  15.2 

+0.9605 

.5686 

+.2525 

+76 

+  9 

74  Aquacii 

6 

2.79 

13.9 

12  17.3 

18  34.5 

+  6  50.2 

-0.5479 

.5679 

.2543 

-11 

-78 

^^  Aquarii 

4i 

2.73 

15.2 

9  46.5 

6    4     3.9 

-  8     1.3 

-0.5325 

.5633 

.2655 

+13 

-76 

xf}^  Aquarii 

4h 

2.74 

15.3 

9  52.3 

4  56.8 

-  7  10.3 

-0.2036 

.5623 

.2664 

430 

-55 

!(;•»  Aquarii 
B  A.C.ti214 

5 

2.74 

15.3 

10  18.0 

5  23.7 

-  6  44.4 

+0.3345 

.5623 

.2670 

+59 

-26 

eh 

2.70 

16.1 

8    9.8 

12  32.6 

+  0    9.1 

+0.1785 

.5591 

.2732 

+51 

-34 

B.A.C.8274 

6 

+2.68 

+16.7 

-  7    4.9 

18  12.1 

+  5  36.5 

+0.6789 

.5567 

+.2768 

4«3 

-  8 

27  Piscium 

H 

2.63 

16.8 

4  15.4 

22  39.2 

+  9  54.1 

-0.8455 

.5548 

.2792 

-  2 

-90 

29  Piscium 

bn 

2.62 

16.9 

3  43.8 

7    0     1.8 

+11  13.7 

-0.9754 

.5545 

5798 

-10 

-90 

4Ceti 

6 

2.62 

17.1 

3  15.0 

2  38.1 

-10  15.4 

-0.7155 

.5536 

i2807 

+  6 

-90 

oCeti 

6 

2.61 

17.1 

3    9.0 

2  50.4 

-10    3.5 

-0.7565 

.5536 

i2808 

+  3 

-90 

B.A.C.5 

6 

2.60 

17.1 

2  55.5 

3    4.1 

-  9  50.4 

-0.9126 

.5535 

.2808 

-6 

-90 

B.A.C.81 

6^ 

+2.58 

+17.7 

-  2  55.0 

10    3.6 

-  3    5.4 

+1.0498 

.5514 

+.2822 

+87 

+14 

10  Ceti 

6 

2.56 

17.5 

0  44.9 

11     0.0 

-  2  11.0 

-0.8126 

.5511 

.2823 

+  1 

-90 

14  Ceti 

64 

2.54 

17.9 

1  11.9 

14  58.4 

+  1  39.1 

+0.7514 

.5502 

.2822 

+83 

-  4 

15  Ceti 

64 

2.55 

17.9 

-  1   11.8 

16    6.8 

+  2  45.2 

+1 .0723 

.5499 

.2822 

+89 

+16 

77  Pise,  mult. 

6 

2  45 

17.6 

+  4  14.2 

8    4  31.4 

-  9  15.8 

-0.79:56 

.5478 

.2787 

+  2 

-74 

e  Piscium 

54 

2.44 

17.5 

4  58.9 

5  40.9 

-  8    8.7 

-1.2086 

.5478 

.2783 

-26 

■A& 

96  Piscium 

64 

+2.39 

+17.5 

+  6  38.6 

14  57.6 

+  0  48.9 

-0.2985 

.5471 

+.2727 

+28 

-59 

fi  Piscium 

5 

2.39 

17.8 

5  29.6 

15  27.6 

+  1  17.9 

+0.9793 

.5471 

iJ716 

+90 

+11 

B.  A.C.481 

64 

2.38 

17.5 

7    0.0 

18    6.3 

+  3  51.2 

+0.2002 

.5471 

.2702 

+54 

-:t2 

0  Piscium 

4 

2.35 

17.1 

8  31.3 

22  17.3 

+  7  53.6 

-0.1921 

.5471 

.2666 

+33 

-52 

29  Arietis 

64 

2.24 

15.4 

14  28.5 

9  19  29.2 

+  4  21.7 

-0.7637 

.5493 

.2412 

+  3 

-ra 

0  Arietis 

6 

2.21 

15.1 

14  46.6 

10    0  39.4 

+  9  21.2 

+0.1576 

.5503 

.2334 

+52 

-30 

ff  Arietis 

6 

+2.18 

+15.1 

+14  33.7 

3  43.9 

-11  40.7 

+1.0877 

.5508 

+.2285 

+90 

+34 

53  Arietis 

6 

2.14 

14.0 

17  23.5 

10  42.8 

-  4  56.5 

-0.2330 

.5523 

.2166 

+31 

-48 

54  Arietis 

64 

2.15 

13.8     18  18.61 

11    6.0 

-  4  34.1 

-1.0849 

.5523 

i2162 

-19 

-72 

13  Tauri 

54 

2.05 

12.7 

19  17.7 

11     1  54.5 

+  9  42.9 

+0.8980 

.5558 

.1876 

+90 

+16 

B.A.C.1143 

6 

2.03 

12.2 

20  31.6 

2  48.9 

+10  35.4 

-0.2010 

.5563 

.1857 

+32 

-43 

32  Tauri 

6 

+2.00 

+11.4  +22    6.81 

8    8.4 

-8  16.5 

-0.8812 

.5573 

+.1746 

-  71  -68  || 
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£LEM£NTS  FOR  FACILITATING  THE   PREDICTION  OF  OCCULT ATIONS  OF 

PLANETS   AND   STARS  BY   THE   MOON. 


SEPTEMBER. 


Stae'i 


Name. 


Ai  Tauri 
A«  Tauri 
62  Tauri 
K»  Tauri 
««  Tauri 
V*  Tauri 

w*  Tauri 
B.A.C.1518 
99  Tauri 
k  Tauri 
103  Tauri 
118  Tauri 

125  Tauri 
136  Tauri 
139  Tauri 
B.A.C  2097 
49  Aurigae 
54  Aurigae 

39  Geminor. 

40  Geminor. 

47  Geminor. 
59  Geminor. 
V  Geminorum 
e  Geminorum 

(^  Geminorum 
u^  Cancri 
J*  Cancri 
^  Cancri 
if)*  Cancri 
X  Cancri 

v^  Cancri,  mu/t 
V'  Cancri 
t^  (Cancri 
32  Cancri 
f  Cancri 
79  Cancri 

B.A.C.  3138 
B.  A.  C.  3292 
^  Leonis 
42  Leonis 
B.A.C.  3579 
i  Leonis 

k  Leonis 
k  Virginis 
46  Virginis 

48  Virginis 

d  Virg.,  mult. 
Z»  Virginis 

m  Virginis 
B.A.C.  4591 
X  Virginis 
5  Librae 
a*  Librae 
gg  Librae 

56" 


Mag. 


4i 

6 

6 

^h 
6i 
4h 

6 

6 

6 

54 

6 

6 

6 
5 
54 

64 
54 
6 

64 
64 
6 

64 

44 
6 

5 
6 

64 
6 

6 

6 


3 


7 

64 
6 

6 

5 

6 

6 
64 

34 
6 
6 
6 

6 
5 
6 
6 

44 
5 

6 
6 

44 
6 

6 

24 


Bed'iisfh>m 

1873.0. 

Aa 

aJ 

8 

II 

+1.97 

+11.3 

1.96 

11.3 

1.92 

10.0 

1.89 

10.6 

1.89 

10.6 

1.89 

10.3 

+1.88 

+10.3 

1.80 

8.8 

1.77 

9.0 

1.78 

8.6 

1.74 

8.6 

1.66 

7.6 

+1.61 

+  6.9 

1.58 

5.8 

1.53 

6.2 

1.42 

4.3 

1.40 

4.2 

1.38 

3.9 

+1.27 

+  4.0 

1.27 

4.1 

1.22 

3.3 

1.17 

2.7 

1.12 

2.5 

1.07 

2.5 

+1.04 

+  2.0 

1.00 

2.1 

1.00 

2.2 

0.97 

1.7 

0.97 

1.7 

0.91 

1.9 

+0.89 

+  1.5 

0.88 

1.5 

0.87 

1.5 

0.86 

1.5 

0.71 

0.9 

0.71 

0.9 

+0.69 

+  1.0 

0..58 

0.5 

0.48 

0.5 

0.44 

0.5 

0.42 

0.4 

0.4  J 

+  0.3 

+0.38 

0.0 

0.25 

-  3.0 

0.25 

3.1 

0.25 

3.1 

0.26 

3.4 

0.29 

4.1 

+0.29 

-4.6 

0.31 

4.9 

0.38 

6.0 

0.47 

6.9 

0.48 

7.0 

+0.48 

-  7.1 

Appaiont 
DeclinaUon 


44.1 

40.0 

0.4 

0.2 

54.6 


+21 
21 
24 
22 
21 
22  31.6 

+22  42.6 
24  23.3 
23 
24 
24 
25 


+25 
27 

25 
28 
28 
28  22.4 


45.0 
51.3 

5.8 
2.8 

49.5 
34.9 
56.2 
17.6 
7.2 


+26 
26 
27 
27 
27 
26 

+27 
25 
25 
26 
25 
24 

+24 
24 
24 
24 
22 
22  30.6 

+21  48.3 
20  52.2 
17  22.9 
15  36.9 
14  59.5 
14  47.3 


14.8 

5.1 

3.8 

52.9 

10.6 

5.1 

5.6 
44.4 
26.2 
13.0 
53.5 
25.2 

56.9 
33.9 
30.5 
30.9 
33.5 


+14 

-  3 
2 
2 
4 
5 

-  8 
9 

12 

14 

15 

-15 


51.9 
7.6 
41.1 
58.8 
51.7 
36.0 

3.8 
4.4 
47.2 
55.5 
28.2 
30.9 


At  Coxj unction  in  R.  A. 


Washington 
Mean  Tune. 


d 
11 


12 


h 
11 
11 

19 
20 
20 
20 

21 
9 
10 
10 
14 


13 


14 


15 


16 


17 


18 


19 
22 


23 
24 


m 
31.0 
47.3 
44.7 
22.2 
23.5 
45.5 

10.0 
27.9 
8.2 
15.31 
29.5 


23  25.2 

3  49.5 
9  31.8 
11  33.0 
1  15.5 
3  19.9 
5  11.4 


13 
13 

18 
0 
5 
9 


32.9 
50.0 
59.5 
44.5 
47.3 
27.8 


13  39.0 
17  2.3 
17  24.7 
21  15.6 
21  22.8 
2  2.7 


4 

5 
7 
7 
1 
1 


52.5 
47.3 
8.7 
50.5 
13.9 
42.9 


3  19.7 
15  54.2 

6  30.0 
14  7.6 
17  49.8 
19  38.0 


3 
5 
6 
8 
11 


16.8 
55.4 
27.1 

18.5 
41.2 


23  56.2 


5 
8 
1 

15 
17 
17 


13.2 
16.1 
21.1 
17.1 
41.3 
47.2 


Honr  Ancle 

H 

Y 

h  m 

-  5  1.2 

+0.0849 

-  4  45.5 

+0.2013 

+  2  54.6 

-0.9797 

+  3  30.8 

+1.2001 

+  3  32.0 

+1.3002 

+  3  53.3 

+0.7127 

+  4  17.8 

+0.5817 

-  7  52.1 

+0.4270 

-  7  13.2 

+1.1744 

-  7  6.4 

+0.026:1 

-  3  1.5 

+1.2820 

+  5  34.6 

+1 .0955 

+  9  49.3 

+0.5954 

-  8  41.0 

-0.9317 

-  6  44.2 

+0.9258 

+  6  28.2 

-1.1992 

+  8  28.2 

-0.9952 

+10  15.6 

-1 .2630 

-  5  40.9 

+0.9543 

-  5  24.4 

+1.1241 

-  0  25.9 

-0.0802 

+  5  6.9 

-1.2086 

+  9  59.1 

-0.7183 

-10  28.1 

+0.2328 

-  6  25.5 

-1.1817 

-  3  9.3 

+0.0170 

-  2  47.6 

+0.3152 

+  0  55.4 

-0.8954 

+  1  2.4 

-0.5497 

+  5  32.9 

40.5890 

+  8  17.0 

-0.3018 

+  9  10.0 

+0.0154 

+10  28.7 

-0.0796 

+11  9.1 

-0.1707 

+  3  58.8 

-0.3816 

+  4  26.9 

-0.4032 

+  6  0.7 

+0.1268 

-  5  48.2 

-0.9358 

+  8  21.4 

+0.1990 

-  8  14.3 

+0.6187 

-  4  38.5 

+0.5373 

-  2  53.5 

+0.3808 

+  4  32.3 

-1.3649 

+  5  9.8 

+0.4681 

+  5  40.6 

-0.1525 

+  7  29.0 

-0.29.36 

+10  46.3 

+0.9399 

-  1  18.8 

-1.2921 

+  3  49.5 

+0.1247 

+  6  47.4 

+0.4948 

-  0  36.5 

+0.5182 

-11  5.0 

-0.2735 

-  8  45.1 

-0.1986 

-  8  39.4 

-O.M'IO' 

a/ 


.5581 


.5600 
.5600 
.5600 
.5600 

.5603 
.5621 
.5621 
.5621 
.5625 
.5630 

.5630 
.5629 
.5627 
.5607 
.5601 
.5596 

.5573 
.5573 


.5530 

.5508 
.5492 

.5473 
.5456 
.5453 
.5435 
.5431 
.5408 

.5390 
.5384 
.5379 
.5374 
.5272 
.5267 

.5260 
.5187 
.5107 
.5071 
.5054 
.5043 

.5014 
.4903 
.4905 
.4908 
.4914 
.4946 

.4964 
.4972 
.5048 
.5127 
.5144 
.5145 


+.1668 
.1664 
.1483 
.1464 
.1464 
.1459 

+.1451 
.1148 
.1136 
.1133 
.1021 
.0791 

+.0679 
.0527 
.0474 
.0117 
.0063 

+.0013 

-.0206 
.0212 
.0342 
.0486 
.0609 
.0699 

-.0795 
.0872 
.0883 
.0964 
.0972 
.1069 

-.1130 
.1149 
.1176 
.1191 
.1523 
.1534 

-.1561) 
.1768 
.1976 
.2069 
.2112 
.2132 

-.2210 
.2515 
.2514 
.251 1 
iS504 
.2466 

-.2442 
.2427 
.2309 
.2175 
.2147 

-.2146 


Limiting 
Parallels. 


N'n. 


S*n. 


o    o 

+48  -26 
+55;  -20 
-14;  -66 
+90  +43 
+90  +58 


+90 

+84 
+71 
+90;  +44 
+45  -23 


+  9 

+  2 
-  3 


+90 
+90 

+87 
-13 


+60 
+41 

+10 
-63 


+iK);  +31 


-40 
-18 
-54 

+90 
+90 
+39 
-40 
+  2 


-62 
-62 
-62 

+36 
+48 
-22 
-62 
-63 


+57  -  9 


-35 
+44 

-  9 
+12 
+85 

+26 
+44 
+39 
+34 
+22 
+21 

+51 
-10 
+55 
+85 
+77 
466 

-49 
+71 
+35 
+28 
+85 
-35 

+48 
+70 

4^9 

+24 
+27 
+28 


-63 
-22 

-  7 
-64 
-55 
+  6 

-41 
-25 

-30 
-35 
-50 
-52 

-23 
-69 
-25 

-  5 
-10 
-18 

-75 
-19 
-52 
-60 
+  7 
-90 

-37 
-18 
-16 
-59 
-55 
-53 


4.^^ 
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ELEMENTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY   THE  MOON. 


PTEXBER. 


^AM't 


Name. 


v'  Librtt 
26  Libra 
B.A.C.5109 
41  Libre 
K  LibriB 
B.A.C.5281 

d  Scorpii 
B.A.C.5354 
19  Scorpii 
p  Ophi.t  mulL 
25  Scorpii 
18  Ophiuchi 

B.A.C.5641 
B.  A.  C.  5709 
36  Ophiuchi 
B.A.C.odOO 
Ai  Ophiuchi 
A*  Ophiuchi 

36  Ophiuchi 
Mar> 

6  Ophiuchi 
B.A.C.5900 
3  Sagittorii 
B.A.C.6024 

B.A.C.6063 
B.  AC.  6101 
B.A.C.6194 

^  Sagittarii 

7  Sagittarii 
r  Sagittarii 

B.A.C.6562 
B.A.C.G628 
B.  A.C.  6666 
u  Sagittarii 
A  Sagittarii 
B.  A.C.  7077 


Mag. 


5^ 

6 

6 

6 

5 

6 

2i 

6i 

6 

5 

6 

6 

ei 

6 
6 

6i 
5 


61 

ei 

5 
61 

61 
61 
6 
31 

dl 

31 

61 

6 

6 

5 

5 

6 


Red*ns  from 

1873.0. 

Aa        AS 


•hO.56 
0.63 
0.68 
0.72 
0.74 
0.831 

40.84 
0.88 
0.95 
0.99 
1.13 
1.15 

4^1.16 
1.22 
1.22 
1.32 
1.32 
1.31 

+1.33 

1.36 
1.44 
1.56 
1.57 

+1.64 
1.77 
1.76 
1.96 
2.01 
2.10 

+2.11 
2.22 
2i» 
2.37 
2.39 

+2.56 


Apparent 
Declination. 


/# 

-  7.4 

8.0 
8.3 
8.3 
8.3 

8.7 

-  9i« 
9.4 
9.6 
9.3 
9.8 
9.4 

-  9.5 
9.3 
9.3 
9.7 
9.5 
9.6 

-  9.6 

8.8 
9:0 
9J2 

8.8 

-  8.9 
8.2 
7.8 
6.5 
5.9 
5.8 

-  4.8 
4.8 
4.3 
2.4 
2.2 

+  0.6 


'iS  59.6 
17  41.9 


19 
18 
19 
20 


14.3 
53.0 
16.1 
36.8 


At  Conjunction  in  R.  A. 


WaahiujKtom 
Mean  Tune. 


d 
25 


-22  15.6 
23  21.3 
23  51.8 

23  9.3 
25  18.0 

24  25.0 


-24 

24 
24 


36.9 
54.1 
47.7 
26  50.0 
26  25.0 
26  24.9 


-26  29.3 
24  55.6 
52.4 
10.3 
46.9 
1.2 


24 
26 
27 
27 


-28 
28 
27 
27 
26 


2.8 

19.6 

5.3 

7.2 

27.2 


27  51.3 


-26 
28 
27 
26 
26 
-25 


7.2 

6.6 

14.7 

38.1 

32.3 


26 


h 

1 

8 

14 

17 

18 

2 


m 
47.8 
42.2 
21.1 
22.1 
48.8 
19.1 


27 


3  22.0 

7  12.6 

12  36.3 

14  50.7 

0  11.8 

1  28.6 

2  10.4 
5  53.0 
5  57.9 

11  55i2 

12  26.1 
12  27.9 


28 


13 
14 
15 
19 
1 
2 


22.6 
14.7 
14.9 
16.8 
46.4 
56.4 


29 


30 


5  30.4 

13  51.3 

14  9.4 
1  8.7 
4  57.6 
9  31.6 

12    1.9 
16  24.6: 

18  31.7 

4  42.2 

5  56.3 

19  18.7 


HoorAn^ 


-  0 
+  5 
+11 

-  9 

-  8 

-  1 

-  0 
+  3 
+  8 
+10 

-  4 

-  2 


m 
53.3 
48.3 
16.5 

48.3 

24.4 

8.9 

8.0 
34.8 
47.6 
57.4 

1.0 
46.9 


-  2    6.6 


+ 
+ 
+ 
+ 
+ 


1 
1 
7 
7 
7 


28.0 
32.7 
17.1 

46.8 
48.6 


+  8  41.!^ 
+  9  31.4 
+10  29.4 

-  9  37.7 

-  3  22.8 

-  2  15.4 


+ 
+ 
+ 


0 
8 
8 
4 
1 
3 


12.8 
14.3 
31.8 
54.8 
14.8 
8.3 


+  5  32.6 

+  9  44.9 


+11 

-  2 

-  1 
+11 


46.91 
27.1 
16.0 
34.6 


-1.3296 

-O.8620 
-0.2755 
-1.2159 
-1.0632 
-0.9166 

+0.6772 

+1.2314 

+0.94561 

-0.1401 

+0.8970 

-0.199^ 

-0.0729 
-0.1943 
-0.3152 
+1.2274 
+0.7376 
+0.7337 

+0.7256 
-1.0079 
-1.1508 
-0.1110 
+1.1337 
+0.2644 

+1.2026 
+1.1700 
-0.1303 
-0.2037 
-0.8478 
+0.7110 

-0.9890 
44.2549 
+0.4826 
+0.6008 
+0.6125 
+0.90891 


y" 


.51961 

.5244 

.5281 

.5309 

J>317 

u>373 

.5389 
.5411 

.54551 
.5471 
.5542 
J>555 

.5555 
.5585 
.5586 
U)G29 
i>632 
.5634 

.5639 
.5358 
.5648 
.5675 
.5717 
.5725 

.5740 

.5781 
.5781 
.5824 
.5836 

.5847 

.5852 
.5856 
.5860 
.5859 
.5857 
.5837 


-.2050 
.1957 
.1877 
.1822 
.1803 
.1677 

-.1648 

.JOOD 

.1481 
.1436 
.1238 
.1203 

-.1193 
.1106 
.1104 
.0961 
.0945 
.0945 

-.0920 
.0877 
.0880 
.0778 
.0602 
.0571 

-.0498 

.0266 

-.0260 

+.0060 

.0175 

.0315 

+.0386 
.0521 
.0584 
.0884 
.0918 

+.1296 


IJmftlns 
Panltela. 


ITn. 


S'n. 


o         o 

-50  -90 


-11 
+19 
-39 
-27 
-18 

467 
467 
466 
421 
465 
+15 


+15 
+  9 
463 
463 
464 


-90 
-60 
-90 
-90 
-90 

-6 
♦37 
+11 
-51 
+  9 
-55 

-48 
-55 
-63 
+41 

-  1 

-  1 


464-2 


-33 
-45 
+16 
46;{ 
+:i4 

+62 
462 

+10 
+  4 

-291 

461 

-37 
462 
+47 
+57 
+57 
465 


-90 
-90 
-50 
+30 
-28 

439 
435 
-51 
-56 
-90 
-2 

-90 
449 
-16 
-  9 
+  9 
+  9 


OCTOBER 


B.  A.  C.  7197 
B.  A.C.  7237 

y  Capricorn  i 
27  Capricorni 
^Capricorni 
o3  Capricorni 


35  Capricorni 
37  Capricorni 
r  Capricorni 
K  Capricorni 
B.  A.  C.  7550 

2S)  Aqua.,iiiii&. 
56  Aquarii 
r*  Aqua.,iiitt/t. 


;  r*  Aqua.,  in 

IT^  Aquarii 
74  Aquarii 


6 

'+2.58 

+  2.3 

-23  11.9 

6 

2.62 

2.3 

24  15.4 

6 

2.63 

4.2 

21  42.1 

6 

2.62 

4.5 

21  3.8 

51 

2.65 

4.8 

21  10.5 

51 

2.69 

5.4 

21  23.3 

6 

+2.72 

+  5.4 

-21  44.5 

6 

2.71 

6.4 

20  38.8 

41 

2.71 

6.7 

20  1.9 

5 

2.71 

7.2 

19  26.5 

6 

2.73 

7.1 

20  11.9 

6 

+2.75 

+  9.0 

-17  34.4 

6 

2.80 

11.3 

15  13.8 

6 

2.83 

12.5 

14  43.3 

4 

2.83;  12.6 

14  15.5 

6 

+2.80 

♦13.2 

-12  17.3 

1  1 


29.7 

3  19.7 

9  35.6 

9  59.8 

12  26.9 

15  53.6 


17 
20 
21 
23 
23 

7 
19 
2 
3 
5 


+ 
+ 
+ 
+ 


6  29.1 
4  43.4 
17.8 
41.1 


1 
1 
4 

7 


8.6 

15.1 

9.9 

26.8 
40.2 

380 
18.9 
43.4 
31.9 

12.5i 


+  8 
+11 
-11 

-  9 

-  9 

-  1 
+  9 

-  7 
-6 

-  4 


2.5 
21.1 

33.3 
32.6 
34.6 
23.0 
10.1 

30.3 

44.5 

7.3 

20.5 

43.8 


-0.4299 
+0.JK)97 
-0.6581 
-1.2300 
-0.6950 
+0.1343 

+0.7185 
+0.2110 
-0.2229 
-0.3592 
+0.4393 

-0.5068 
-0.1590 
+1.1482 
+0.8935 
-0.6252 


.5821 
.5817 
.5796 
.5790 
.5786 
.5770 

.5768 
.5754 
.5750 
.5740 
.5740 

.5706 
.5657 
.5625 
.5621 


+.1471 
.1512 
.1678 
.1686 
.1749 
.1829 

+.1857 
.1929 
.1949 
.2005 
.2008 

+iJl74 
J2380 
iS50l 
.2513 


.5616  +.253:i 


-71 
+  9 
-90 
-00 
-90 
-36 

-  4 
-32 
-56  i 

-20  ' 


+  6 

+66 

-  4 
-45 

-  6 

+38 

+69 
+43 
421 

+15 

+57 


+  9  -76  j 

4«9|  -52; 
+76  +83  t 
+76'  +5 
+  7  -85 
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ELEMENTS   FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTATIONS  OF 

PLANETS  AND  STARS 

BY   THE 

MOON. 

1 

OCTOBEB.                                                                                        1 

STAK'ft- 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

NUB€. 

Mag. 

4 

Red'ni 
187 

All 

itnim 
3.0. 

AS 

Apparent 
Declination. 

Washington 
Mean  Tune. 

HoarAnirle 

H 

Y 

0/ 

/ 

llTn. 

o 

+n 

S'n. 

o 

-81 

^1  Aquarii 

^".81 

414.8 

0         / 

-  9  46.5 

d     h    m 
3  14  b2J2 

h    m 
4  4  35.2 

-0.5876 

.5581 

+.2654 

yiS  Aquarii 

H 

2.82 

14.9 

9  52.3 

15  46.0 

4  5  27.1 

-0.2544 

.5577 

.2663 

+28 

-58 

jr>  Aquarii 
B.  A.  0.8214 

5 

2.82 

15.0 

10  18.0 

16  13.3 

4  5  53.4 

♦0.2881 

.5576 

.2664 

+57 

-28 

6i 

2.82 

16.1 

8    9.8 

23  28.1 

-11     7.1 

+9.1472 

.5550 

.27:16 

+50 

-36 

B.A.C.8274 

6 

2.82 

16.7 

7    4.9 

4    5  11.2 

-  5  36.2 

♦0.6624 

.5539 

.2777 

+82 

-9 

27  Piscium 

5i 

2.81 

17.4 

4  15.4 

9  40.4 

-  1  16.4 

-0.8566 

.5527 

.2804 

-  2 

-90 

29  PiBcium 

51 

42.81 

417.6 

-  3  43.8 

11     3.6 

4  0    3.9 

-0.i>838 

.5525 

+i2810 

-10 

-90 

4Ceti 

6 

2.82 

17.8 

3  15.0 

13  40.7 

4  2  35.5 

-0.7163 

.5518 

.2822 

+  6 

-90 

5Ceti 

6 

2.82 

17.9 

3    8.9 

13  53.1 

4  2  47.5 

-0.7567 

.5518 

.2822 

+  4 

-90 

0.  A.  0. 9 

6 

2.81 

17.9 

2  55.4 

14    6.9 

4  3    0.8 

-0.9128 

.5518 

.2822 

-  5 

-90 

B.A.C.81 

6i 

2.82 

18.4 

2  55.0 

21     7.6 

4  9  46.9 

♦1.0671 

.5508 

.2842 

+87 

4l5 

lOCeti 

6 

2.81 

18.5 

0  44.9 

22    4.0 

4lO  41.2 

-0.7932 

.5508 

.2843 

+  2 

-90 

14  Ceti 

ei 

42.81 

418.8 

-  1  11.9 

5    2    2.3 

-  9  28.7 

♦0.7795 

.5506 

+.2848 

+78 

-  3 

15  Ceti 

61 

2.82 

18.9 

*  1  11.8 

3  10.7 

-  8  22.6 

+1.1018 

.5504 

.2846 

+89 

4l7 

77  Pise,  muU, 

6 

2.81 

19.5 

4  4  14.2 

15  3L5 

4  3  32.5 

-0.7327 

.5501 

.2820 

+  6 

-84 

6  PiBcium 

51 

2.80 

19.5 

4  59.0 

16  40.4 

4  4  39.0 

-1.1429 

.5502 

.2816 

-20 

-85 

96  Piscium 

61 

2.80 

19.6 

6  38.6 

6    1  51.1 

-10  29.4 

-0.2172 

.5508 

.2765 

+32 

-54 

fi  PiBcium 

5 

2.80 

19.7 

5  29.6 

2  20.7 

-10    0.8 

♦1 .0534 

.5508 

.2763 

+90 

4l5 

B.A.C.481 

61 

42.80 

419.5 

♦  7    0.0 

4  67.2 

-  7  29.7 

+0.2847 

.5514 

+.2743 

+59 

-27 

0  PiBcium 

4 

2.80 

19.5 

8  31.4 

9    4.4 

-  3  31.1 

^.0970 

.5518 

.2708 

+38 

-47 

54  Ceti 

6 

2.81 

19.3 

10  25.1 

11  28.9 

-  1  11.7 

-1.3243 

i>523 

.2684 

-39 

-80 

29  ArietiB 

61 

2.78 

18.3 

14  28.5 

7    5  50.6 

-  7  28.8 

-0.6268 

.5567 

jmo 

+11 

-73 

0  ArietiB 

6 

2.78 

18.1 

14  46.6 

9  53.1 

-  3  37.2 

+0^2922 

.5580 

.2383 

+60 

-23 

a  ArietiB 

6 

2.76 

17.9 

14  33.7 

13  52.9 

4  0  16.3 

+li2153 

.5587 

i{333 

+90 

434 

ps  ArietiB 
53  ArietiB 

6 

42.78 

♦17.3 

4l7  31.2 

15  56.7 

♦  2  15.6 

-1.2738 

.5594 

+.2298 

-36 

-rj 

6 

2.77 

16.9 

17  23.6 

20  40.5 

4  6  49.2 

-0.0810 

.5608 

.2213 

+39 

-40 

54  ArietiB 

61 

2.78 

16.7 

18  18.6 

21     3.0 

4  7  10.9 

-0.9217 

.5608 

.2208 

-  8 

-72 

13  Tanri 

51 

2.74 

15.3 

19  17.8 

8  11  25.5 

-  2  58.1 

♦1.0512 

.5652 

.1914 

+90 

+26 

B.A.C.1143 

6 

2.75 

15.0 

20  31.7 

12  18.2 

-  2    7.3 

-0.0325 

.5653 

.1900 

+42 

-34 

32  Tauri 

6 

2.75 

14.1 

22    6.8 

17  27.8 

4  3  50.8 

-0.6989 

.5668 

.1780 

♦  5 

-68 

A*  Tauri 

41 

42.74 

413.8 

421  44.2 

80  44.1 

4  5  59.9 

+0.2574 

.5675 

+.1706 

+59 

-17 

A*  Tauri 

6 

2.73 

13.7 

21  40.1 

80  59.9 

4  6  15.1 

40.3717 

.5675 

.1704 

466 

-11 

62  Tauri 

6 

2.71 

12.2 

24    0.4 

9    4  42.3 

-10  IdJH 

-0.7849 

.5692 

.1514 

-  1 

-66 

vi  Tauri 

41 

2.69 

12.6 

22  31.6 

5  41.3 

-  9  23.0 

40.8819 

.5694 

.1489 

+90 

4l9 

t;3  Tauri 

6 

2.70 

12.4 

22  42.7 

6    5.8 

-  8  59.4 

40.7538 

03695 

.1482 

+90 

4ll 

B.A.C.1518 

6 

2.65 

10.4 

24  23.3 

17  59.9 

4  2  27.8 

40.6070 

.5711 

.1180 

+87 

47 

ifc  Tauri 

51 

4^.65 

410.2 

424  51.3 

18  45.8 

♦  3  13.0 

40.2122 

.5711 

+.1154 

+56 

-14 

B.A.C.1746 

61 

2.58 

7.3 

27  34.8 

10  10  12.0 

-  5  56.9 

-1.1765 

.5715 

.0737 

-35 

-63 

125  Tauri 

6 

2.52 

7.5 

25  49.5 

11  48.5 

-  4  24.0 

40.7791 

.5711 

.0696 

490 

420 

136  Tauri 

5 

2.52 

6.2 

27  34.9 

17  21.3 

4  0  56.2 

-0.7276 

.5706 

.0542 

4  2 

-62 

139  Tauri 

51 

2.46 

6.5 

25  56.2 

19  19.2 

4  3  49.7 

41.1066 

.5702 

.0486 

490 

444 

B.A.C.2097 

61 

2.36 

3.9 

28  17.6 

11    8  40.7 

-  8  18.8 

-0.992:^ 

.5669 

.0113 

-17 

-62 

49  Aurigae 

51 

4^.34 

♦  3.6 

428    7.2 

10  42.1 

-  6  21.9 

-0.7905 

.5662 

+.0058 

-  3 

-62 

54  AntifM 
39  Genunor. 

6 

2.32 

3i{ 

28  22.4 

12  31.0 

-4  37.1 

-1.0566 

.5657 

+.0007 

-23 

-62 

61 

2.21 

3.0 

26  14.8 

80  41.5 

4  3  15.3 

♦1.1368 

.5622 

-.0210 

490 

449 

47  Geminor. 

6 

2.15 

2.0 

27    3.8 

13    2    1.5 

4  8  23.7 

40.1126 

.5598 

.0348 

45(: 

-12 

53  Geminor. 

6 

2.15 

1.3 

28    7.0 

3  57.4 

♦10  15.3 

-1.0929 

J>590 

.0398 

-26 

-62 

50  Geoiinor. 

61 

2.10 

1.0 

27  52.9 

7  40.1 

-10  lOi) 

-1.0074 

.5571 

.0495 

-18 

-68 

1  Geminorum 

4 

42.09 

4  0.9 

4^    2.9 

8  10.8 

-  9  40.4 

-liS134 

.5569 

-.0504 

-41 

-62 

V  Geminonmi 

41 

2.03 

0.6 

27  10.5 

12  37.8 

-5  22.9 

-0.5232 

.5542 

.0619 

4l4 

-50 

c  Geminorum 

6 

1.96 

4  0.5 

26    5.1 

16  14.8 

-  1  53.6 

40.4106 

.5525 

.0704 

471 

4  1 

^  Geminarum 

5 

1.94 

-  0.3 

27    5.5 

20  22.3 

+  3    5.2 

-0.9860 

.5497 

.0807 

-16 

-63 

»!  Cancri 

6 

1.87 

0.2 

25  44.3 

23  43.9 

♦  5  19.9 

40i»)19 

.5478 

.0883 

456 

-12 

w>  Cancri 

61 

41.86 

-0.1 

425  26.2 

13    0    4.9 

♦  5  40.1 

♦0.4978 

.5477 

-.0889 

477 

43 

TifcTifcrafc 
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ELEMENTS  FOR   FACILITATING 

r   THE  PREDICTION  OF   OCCULTATIONB  OF 

PLANETS  AND   STARS 

BY  THE 

MOON. 

1 

OCTOBER.                                                                                       1 

STAR^fr— 

A.T  CONJUKCTIOM  IN  R. 

A. 

Tiimiiinc 
ParalleU. 

Name. 

Mag. 
6i 

Red'ni 

181 

sfrom 
3.0 

A6 

Apparent 
Declination. 

Washinffton 
Mean  Time. 

Hoar  Angle 

H 

Y 

a/ 

y' 

o 

+  3 

S'n. 

^1  Cancri 
tl/i  Cancri 

+L83 

-d!9 

+26  13.0 

d     h    m 
13    3  52.9 

h     m 
+  9  20.3 

-0.7053 

.5453 

-.0976 

6 

1.83 

0.8 

25  53.4 

4     0.0 

+  9  27.2 

-0.3625 

.5453 

.0978 

+23 

-43 

A  Cancri 

6 

1.75 

0.7 

24  25.2 

8  3<).8 

-10    5.4 

+0.7659 

.5421 

.1082 

+90 

+16 

v'  Cancri,  mu^. 

t>i 

1.72 

1.2 

24  56.8 

11  24.9 

-  7  23.0 

-0.1205 

.5403 

.1143 

+36 

-31 

v^  Cancri 

6i 

1.70 

1.2 

24  33.8 

12  19.2 

-  6  30.5 

+0.1943 

.5400 

.1157 

+55 

-15 

v^  Cancri 

6 

1.69 

1.4 

24  30.4 

13  39.8 

-  5  12.6 

+0.0992 

.5388 

.1188 

+49 

-20 

'32  Cancri 

6 

+1.68 

-1.5 

+24  30.9 

14  14i2 

-  4  39.6 

+0.0082 

.5386 

-.1199 

+44 

-25 

f  Cancri 

5 

1.44 

2.5 

22  33.4 

14    7  37.3 

-11  50.3 

-0.2132 

.5269 

.1535 

+32 

-41 

79  Cancri 

6 

1.43 

2.6 

22  30.6 

8    6.2 

-11  22.3 

-0.2352 

A267 

.1541 

+:w 

-42 

B.A.C.3138 

6 

1.41 

2.4 

21  48.2 

9  42.5 

-  9  49.1 

+0.2915 

.5255 

.1571 

461 

-15 

B.A.C.3292 

6i 

1.26 

3.2 

20  52.2 

22  14.6 

+  2  19.6 

-0.7777 

.5175 

.1774 

+ 1 

-€9 

7f  Leonis 

31 

1.10 

3.2 

17  22.8 

15  12  49.5 

-  7  31.6 

+0.3390 

.5092 

.1982 

+64 

-18 

42  Leonis 

6 

+1.01 

-3.2 

+15  36.8 

20  27.2 

-  0    7.2 

+0.7494 

.5049 

-.2075 

+90 

+  2 

B,  A.  C.  3579 

6 

0.97 

3.3 

14  59.4 

16    0    9.7 

+  3  28.9 

+0.6642 

.5034 

J21U 

+90 

-  3 

i  Leonis 

6 

0.96 

3.4 

14  47.2 

1  57.9 

+  5  14.0 

+0.5059 

.5026 

J2V36 

+75 

-12 

k  Leonis 

6 

0.90 

3.9 

14  51.8 

9  37.3 

-11  19.7 

-1.2457 

.4991 

J2216 

-32 

-75 

u  Vireinis 

6 

0.66 

4.3 

8  50.1 

17  14  24.9 

-  7  19.5 

-1.2720 

.4905 

J2433 

-32 

-81 

V  Virginia 

4i 

0.63 

4.1 

7  14.4 

18  34.9 

-  3  16.2 

-0.5188 

.4899 

.2455 

+17 

-73 

B.A.C.3996 

6 

+0.61 

-3.9 

+  5  53.9 

90  25.5 

-  1  28.7 

+0.5161 

.4897 

-.2464 

+7r 

-16 

b  Virginis 

6 

0.58 

4.0 

4  21.7 

18    2  32.2 

+  4  28.2 

+0.7073 

.4889 

.2489 

+90 

-6 

10  Virginifl 

6 

0.53 

3.9 

2  36.6 

8    2.4 

+  9  49.6 

+1.2732 

.4887 

.2507 

+J)0 

+32 

B.A.C.4104 

61 

0.55 

4.3 

+  4  45.6 

9  10.0 

+10  55.4 

-1.3922 

.4887 

.2511 

-47 

-86 

y  Virg.,  mult. 
B.A.C.4277 

31 

0.46 

4.4 

-  0  45.2 

19    2  10.1 

+  3  28.2 

+0.4142 

.4894 

.2537 

467 

-22 

6 

0.45 

4.4 

0  52.7 

3  14.0 

+  4  30.4 

+0.2821 

.4895 

.2538 

459 

-29 

a*  LibrflB 

6 

+0.40 

-6.6 

-15  28.2 

21  23  34.2 

-  1    4.8 

-0.2696 

.5177 

-.2172 

+^ 

-59 

a^  Librae 

^ 

0.40 

6.6 

15  30.9 

23  39.0 

-  1     0.2 

-0i2322 

.5177 

Ji171 

+26 

-57 

26  Librft 

6 

0.46 

7.1 

17  41.9 

22  14  26.8 

-10  39.8 

-0.9388 

.5277 

.1978 

-16 

-90 

B.A.C.5ie9 

6 

0.50 

7.4 

19  14.3 

20    2.9 

^  5  14.3 

-0.3584 

.5316 

.1895 

+15 

-65 

41  Librs 

6 

0.52 

7.4 

18  53.0 

23    2.5 

-  2  20.5 

-1.2999 

.5338 

.1846 

-50 

-90 

K  Librae 

5 

0.53 

7.5 

19  16.0 

23    0  28.4 

-  0  57.4 

-1.1487 

.5351 

.1822 

-33 

-90 

B.  A.  C.  6281 

6 

+0.59 

-7.7 

-20  36.7 

7  55.4 

+  6  14.8 

-1.0081 

.5403 

-.1692 

-24 

-90 

6  Scorpii 
B.A.C.5335 

21 

0.60 

8.1 

22  15.6 

8  58.0 

+  7  15.3 

+0.5873 

.5410 

.1674 

+63 

-11 

61 

0.62 

8.3 

23  15.9 

11  35.3 

+  9  47.4 

+li»34 

.5431 

.1623 

+67 

+37 

B.A.C.5354 

61 

0.63 

8.3 

23  21.3 

12  47.1 

+10  56.8 

+1.1358 

.5439 

.1691 

467 

+26 

19  Scorpii 

6 

0.67 

8.3 

23  51.8 

18    9.0 

-  7  52.3 

+0.8474 

.5476 

.1496 

44J6 

+  4 

p  Oph.,mttZf. 

5 

0.69 

8.4 

23    9.2 

20  22.8 

-  5  43.1 

-0.2393 

.5497 

.1446 

+16 

-58 

22  Scorpii 

5 

+0.71 

-8.7 

-24  50.1 

22  23.7 

-  3  46.4 

+1.2703 

.5514 

-.1405 

+65 

+45 

25  Scorpii 
IB  Ophiuchi 

6 

0.79 

8.7 

25  18.0 

24    5  42.0 

+  3  16.5 

+0.7943 

.5559 

.1244 

465 

+  2 

6 

0.81 

8.4 

24  25.0 

6  58.5 

+  4  30.4 

-0.3042 

.5568 

.1217 

+10 

-62 

B.A.C.5641 

61 

0.82 

8.5 

24  36.9 

7  40.3 

+  5  10.7 

-0.1770 

.5572 

.1200 

+16 

-54 

B.A.C.5709 

6 

0.86 

8.4 

24  54.0 

11  22.6 

+  8  44.9 

-0.3007 

.5598 

.1110 

+  9 

-€2 

26  Ophiuchi 

6 

0.86 

8.4 

24  47.7 

11  27.5 

+  8  49.7 

-0.4223 

.5598 

.1100 

+  3 

-71 

B.  A.  C.  5800 

61 

+0.94 

-8.8 

-26  49.9 

17  24.8 

-  9  26.0 

+1.1223 

.5639 

-.0957 

463 

+28 

Ai  Ophiuchi 

5 

0.95 

8.6 

26  25.0 

17  55.7 

-  8  56.3 

+0.6311 

.5639 

.0964 

+59 

-  8 

A"*  Ophiuchi 

6 

0.93 

8.6 

26  24.9 

17  55.8 

-  8  56.2 

+0.6299 

.5639 

.0954 

+69 

-  8 

3d  Ophiuchi 
d  Opniuchi 
B.A.C.5909 

61 

0.96 

8.6 

26  29.3 

18  52.3 

-  8     1.7 

+0.6187 

.5643 

.0930 

+59 

-8 

31 

0.97 

8.2 

24  52.3 

20  44.7 

-  6  13.4 

-1.2644 

.5655 

.0882 

-58 

-90 

61 

1.04 

8.3 

26  10.3 

25    0  47.3 

-  3  19.8 

-0.2222 

.5675 

.0778 

+10 

-57 

3  Sagiittarii 

5 

+1.14 

-8.5 

-27  46.9 

7  18.5 

+  3  56.8 

+1.0273 

.5709 

-.0608 

+63 

+30 

B.A.C.6324 

61 

1.14 

8.1 

27    1.2 

8  28.8 

+  5    4.4 

+0.1532 

.5715 

.0572 

+a7 

-35 

B.A.C.6363 

61 

1.09 

8.3 

28    2.8 

11     3.7 

+  7  3S.5 

+1.0937 

.5728 

.0504 

+68 

+26 

B.A.C.6I20 

61 

1.25 

8.1 

28  22.3 

15  10.1 

+11  30.4 

+12540 

.5754 

.0390 

44J2 

+49 

B.A.C.6191 

61 

1.32 

7.9 

28  19.6 

19  28.6 

-  8  21.0 

+1.0637 

.5760 

.0265 

462 

+23 

B.A.C.6194 

6 

+131 

-7.5 

-27    5.3 

19  46.9 

-  8    3.3 

-0.2455 

.5760  -.02581 

+  4 

-59 

1 
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ELEMENTS  FOR  FACILITATING 

THE   PREDICTION   OF  OCCULTATIONS  OF 

PLANETS  AND   STARS 

BY   THE 

MOON. 

1 

OCTOBEB. 

Star's— 

A.T  Conjunction  in  R. 

A. 

Limiting 
Parallels. 

Name. 

Mag. 
6i 

Bed'n 

187 

Bfrom 
3.0. 

A6 

Apparent 
Declination. 

WaBhington 
Mean  Time. 

Hour  Angle 

Y 

a/ 

y 

+62 

S'n. 
+3§ 

B.  A.  C.  6220 

4L31 

-  7.7 

-28  29.4 

d     h    m 
25  21  20.6 

h    m 
-  6  33.3 

+1.1890 

.5765 

-.0218 

^  Sagittarii 

3i 

1.49 

6.5 

27    7.2 

26    6  54.0 

+  2  38.0 

-0.3208 

.5789 

+.0061 

-  2 

-64 

a  Sagittarii 

2h 

.  1.54 

5.9 

26  27.2 

10  46.2 

+  6  21.1 

-0.9710 

.5796 

.0174 

-37 

-90 

r  Sagittarii 

H 

1.63 

6.0 

27  51.3 

15  24.6 

+10  48.7 

+0.6028 

.5800 

.0313 

+53 

-  9 

B.A.C.6562 

64 

1.65 

5.2 

26    7.2 

17  57.5 

-10  44.4 

-1.1146 

.5802 

.0383 

-46 

-90 

B.A.C.662tJ 

6 

1.74 

5.3 

28    6.0 

22  25.2 

-  6  27.1 

+1.1532 

.5801 

.0517 

4^^ 

+32 

B.A.C.6666 

6 

+1.76 

-  4.8 

-27  14.7 

27    0  34.9 

-  4  22.5 

+0.3728 

.5800 

+.0578 

+40 

-22 

u  Sagittarii 

5 

1.90 

3.4 

26  38.1 

9  59.0 

+  4  37.1 

+0.4945 

.5789 

.0873 

+50 

-16 

A  Sagittarii 

5 

1.92 

3.3 

26  32.3 

12  14.8 

+  6  50.1 

+0.5066 

.5786 

.0907 

■»50 

-15 

B.  A.  C.  7077 

6 

2.09 

1.0 

25  22.3 

28    1  59.0 

-  3  57.5 

+0.8106 

.5748 

.1282 

+65 

+  3 

B.A.C.7108 

6il 

2.13 

-  0.7 

25  32.8 

4    0.3 

-  2    0.9 

+li2543 

.5744 

.1335 

+65 

+43 

B.A.C.7197 

6 

2.15 

+  0.7 

23  11.9 

8  21.0 

+  2    9.8 

-0.5454 

.5727 

.1443 

0 

-81 

B.A.C.7237 

6 

+2.19 

+  0.5 

-24  15.4 

10  14.5 

+  3  59.0 

+0.8151 

.5720 

+1.492 

466 

+  3 

X  Capricorni 

6 

2.24 

2.4 

21  42.1 

16  42.6 

+10  12.5 

-07746 

.5694 

1.653 

-11 

-90 

^  Capricorni 

5i 

2.27 

3.0 

21  10.6 

19  39.6 

-10  57.2 

-0.8113 

.5682 

.1722 

-12 

-90 

33  Capricorni 

5i 

2.31 

3.4 

21  23.3 

23  13.3 

-  7  31.5 

+0.0332 

.5666 

.1799 

+33 

-42 

35  Capricorni 

6 

2.33 

3.4 

21  44.6 

29    0  30.9 

-  6  16.8 

+0.6275 

.5661 

.1833 

465 

-  9 

37  Capricorni 

6 

2.35 

4.3 

20  38.9 

3  44.0 

-  3  10.8 

+0.1163 

.5647 

.1901 

+38 

-37 

e  Capricorni 

4i 

+2.36 

+  4.8 

-20    1.9 

4  40.7 

-  2  16.2 

-0.3277 

.5643 

+.1922 

+16 

-63 

K  Capricorni 

5 

2.37 

5.0 

19  26.5 

7    2.5 

+  0    0.4 

-0.4656 

.5636 

.1970 

+  9 

-73 

B.  A.  C.  7550 

6 

2.38 

4.9 

20  12.0 

7  16.4 

+  0  13.7 

+0.3472 

.5636 

.1973 

+52 

-25 

21)  Aqua.,  midt. 

6 

2.44 

6.8 

17  34.4 

15  31.5 

+  8  10.9 

-0.6105 

.5595 

.2139 

+  4 

-85 

56  Aquarii 

6 

2.52 

9.4 

15  13.9 

30    3  38.4 

-  4    8.1 

-0.2488 

.5542 

.2346 

+25 

-58 

r*  Aqua.,mieZ<. 

6 

2.58 

10.5 

14  43.3 

11  19.3 

+  3  16.5 

+1.0688 

.5514 

.2457 

+76 

4l7 

r'  Aquarii 

4 

+2.58 

+10.7 

-14  15.5 

12    9.6 

+  4    5.0 

+0.8274 

.5511 

+i2469 

+76 

+  1 

74  Aquarii 

6 

2.57 

11.5 

12  17.3 

13  53.9 

+  5  45.7 

-0.7151 

.5504 

.2493 

+  2 

-90 

^^  Aquarii 

H 

2.64 

13.4 

9  46.5 

23  54.5 

-  8  34.6 

-0.6683 

.5474 

.2613 

+  6 

-89 

iff^  Aquarii 

4h 

2.66 

13.5 

9  52.3 

31    0  50.2 

-  7  40.7 

-0.3288 

.5473 

.2622 

+24 

-62 

ir*  Aquarii 
B  A.C.8214 

5 

2.66 

13.4 

10  18.1 

1  18.5 

-  7  13.4 

+0i!230 

.5470 

.2626 

+53 

-32 

6 

2.70 

14.7 

8    9.8 

8  48.2 

+  0    0.9 

+0.0864 

.5453 

.2696 

+56 

-39 

B.A.C.8274 

6 

+2.74 

+15.5 

-  7    4.9 

14  42.7 

+  5  43.4 

+0.6146 

.5443 

+.2740 

+79 

-12 

27  Pitcium 

5i 

2.73 

16.5 

4  15.4 

19  20.4 

+10  11.7 

-0.9224 

.54:« 

.2767 

-6 

-90 

29  Piscium 

H 

2.74 

16.7 

3  43.8 

20  46i} 

+11  34.5 

-1.0488 

.54*36 

smb 

-14 

-90 

4Ceti 

6 

2.76 

17.0 

3  15.0 

23  28.0 

-  9  49.1 

-0.7748 

.5434 

.2787 

+  3 

-90 

5Ceti 

6 

2.76 

17.0 

3    9.0 

23  40.8 

-  9  36.7 

-0.8158 

.5434 

in'88 

0 

-90 

B.A.C.5 

6 

+2.75 

+17.2 

-  2  55.5 

23  55.^ 

-  9  23.1 

-0.9739 

.5434 

+iJ789 

-  9 

-90 

N 

OTBMBI 

SB. 

B.A.C.61 

61 

+2.81 

+17.6 

-  2  55.0 

1     7    7.7 

-  1  24.9 

+1.0394 

.5430 

+.2811 

+87 

+13 

10  Ceti 

6 

2.80 

18.0 

0  44.9 

8    5.6 

-  1  29.0 

-0ii429 

.5429 

.2813 

-  1 

-90 

14  Ceti 

61 

2.83 

18.3 

1  11.9 

12  10.1 

+  2  27.2 

+0.7525 

.5431 

i2819 

+83 

-  4 

15  Ceti 

61 

2.84 

18.4 

-  1  11.8 

13  20.1 

+  3  34.9 

+1.0802 

.5431 

.2820 

+89 

+16 

77  Pise,  miUt. 

6 

2.89 

19.7 

+  4  14.2 

1  57.4 

-  8  13.4 

-0.7608 

.5446 

.2804 

+  4 

-80 

e  Piscium 

51 

2.89 

19.8 

4  59.0 

3    7.6 

-  7    5.6 

-1.1733 

.5447 

.2800 

-23 

-85 

96  Piscium 

61 

+2.95 

+20.1 

+  6  38.6 

2  12  27.6 

+  1  55.3 

-Oi2296 

.5469 

+.2754 

+31 

-65 

^  Pise  in  m 

5 

2.96 

20.1 

6  29.6 

12  57.6 

+  2  24.3 

+1.0505 

.5470 

.2751 

+90 

+15 

B.A.C.481 

61 

2.97 

20  J2 

7    0.0 

15  36.2 

+  4  57.4 

+0.2785 

.5478 

.2733 

+59 

-28 

0  Piscium 

4 

3.01 

20.3 

8  31.4 

3  19  46.4 

+  8  59.1 

-0.1014 

.5489 

.2702 

+38 

-47 

54  Ceti 

6 

3.04 

20.4 

10  25.1 

21  12.4 

+10  20.0 

-1.3320 

.5495 

.2682 

-40 

-80 

29  ArietiB 

61 

+3.14 

+19.9 

+14  28.6 

16  39.9 

+  5    8.8 

-0.6124 

J5568 

+.2468 

+11 

-74 

0  ArietiB 

6 

3.17 

19.5 

14  46.7 

21  42.4 

+10    0.5 

+0.3116 

.5590 

.2394 

462 

-22 

JT  ArietiB 

51 

3.20 

195 

16  56.4 

23  4*J.9 

+11  56.6 

-1.3766 

.5598 

.2362 

-56 

-73 

a  Arietifl 

6 

3.18 

19.4 

14  33.7 

4    0  41.7 

-11    6.6 

+1.2368 

.5603 

.2346 

+90 

+36 

2>  ArietiB 

6 

+3.21 

+19.0 

+17  31.2 

2  45.1 

-  9    7.7 

-1.2500 

.5612 

+.2313 

-34 

-73 

446 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION  OF  OCCULTATION8  OF      1 

PLANETS  AND  STARS 

BY  THE 

MOON. 

NOTEMBER. 

Star's— 

AT  Conjunction  in  R.  A. 

Limiting    1 
Parallels.    | 

If  nine. 

Mag. 
6 

Bed'n 
187 

9  from 
3.0. 

Apparent 
Doeunatlon. 

Waabinston 
Mean  Tune. 

Hoar  Angle 

H 

Y 

a/ 

tf' 

N«n. 

8'n. 

53  AriotiB 

43.22 

418.6 

4l7  23.6 

d     h    m 
4     7  27.4 

\k     m 
-  4  35.6 

-0.0542 

.5632 

4.^28 

0 

440 

54  Ari'^.tifl 

6i 

3.24 

18.5 

18  18.7 

7  49.8 

-  4  14.1 

-0.8935 

U3634 

.2223 

-6 

-72 

13  Tauri 

H 

3.38 

16.9 

19  17.8 

22    4.2 

4  9  28.8 

41.0829 

XimA 

.1939 

490 

428 

B.A.G.X143 

6 

3.31 

16.7 

20  31.7 

22  56.3 

4lO  19.0 

40.0045 

.5699 

.1920 

444 

-32 

32  Tauri 

6 

3.34 

15.9 

22    6.9 

5    4     1.8 

-  8  47.0 

-0.6555 

.5719 

.1805 

47 

-67 

A^  Taari 

4i 

3.33 

15.4 

21  44ii 

7  15.1 

-  5  41.0 

40.2965 

.5729 

.1731 

461 

-15 

A«  Tauri 

6 

43.33 

415.4 

421  40.1 

7  30.6 

"  5  26.1 

40.4109 

.5732 

4.1720 

469 

-  9 

62  Tauri 

6 

3.37 

14.0 

24    0.4 

15    5.2 

4  1  51.2 

-0.7369 

,5754 

.1537 

42 

-66 

vi  Tauri 

4i 

3.34 

14.1 

22  31.6 

16    3.0 

4  2  46.8 

40.921 1 

-5754 

.1513 

490 

421 

»<  Tauri 

6 

3.35 

14.0 

22  42.7 

16  27.1 

4  3  10.0 

40.7934 

J>761 

.1497 

490 

4l4 

B.A.C.1516 

6 

3.38 

11.4 

24  23.3 

6    4    6.8 

-  9  37.2 

40.6521 

.5785 

.1194 

4«) 

49 

k  Tauri 

5i 

3.36 

11.2 

24  51.3 

4  51.6 

-  6  54.1 

40.2610 

.5788 

.1172 

459 

-11 

B.A.C.1746 

6i 

+3.41 

4  7.9 

427  34.8 

19  56.4 

4  5  35.6 

-1.1092 

.5794 

4.0748 

-27 

-63 

125  Tauri 

6 

3.35 

8.1 

25  49.5 

21  30.5 

4  7    6.0 

40.8268 

.5793 

.0700 

490 

423 

136  Tauri 

5 

3.37 

6.6 

27  34.9 

7    2  55.0 

-11  42.1 

-0.6630 

.5786 

.0547 

45 

-59 

139  Tauri 

H 

3.31 

6.7 

25  56.2 

4  50.0 

-  9  51.6 

41.1527 

.5788 

.0491 

490 

448 

B.  A.  C  2097 

6i 

3.28 

3.6 

28  17.6 

17  51.0 

4  2  39.4 

-0.9219 

.5753 

.0117 

-12 

-62 

49  Aurigae 

H 

3.26 

3.1 

28    7.2 

19  49.4 

4  4  33.3 

-0.7223 

^747 

.0060 

4  2 

-62 

54  Auri|;ae 
39  Geminor. 

6 

43.24 

4  2.7 

428  22.4 

21  35.6 

4  6  15.4 

-0.9845 

.6737 

4.0006 

-17 

-62 

^ 

3.12 

1.7 

26  14.8 

6    5  33.7 

-10    4.5 

41.1858 

.5703 

-.0206 

490 

453 

47  Geminor. 

6 

3.10 

4  0.5 

27    3.8 

10  45.8 

-  5    4i2 

40.1726 

.5675 

.0355 

454 

-  6 

53  Geminor. 

6 

3.10 

-0.2 

28    6.9 

12  36.9 

-  3  15.3 

-1.0196 

.5664 

.0407 

-29 

-62 

59  Geminor. 

H 

3.06 

0.8 

27  52.8 

16  16.3 

4  0  14.1 

-0.9373 

.5646 

.0492 

-13 

-62 

( Geminorum 

4 

3.06 

0.9 

26    2i) 

16  46.2 

4  0  42.9 

-1.1392 

.6640 

.0514 

-SI 

-62 

1;  Geminorum 

^h 

42.96 

-  1.5 

427  10.5 

21    7.0 

4  4  54.2 

-0.4661 

.5614 

-.0624 

4l6 

-46 

e  Geminorum 

6 

2.91 

.1.8 

26    5.0 

9    0  39.1 

4  8  18.6 

40.4763 

.5590 

.0715 

476 

4  4 

^  Geminorum^ 

5 

2.89 

2.8 

27    5.5 

4  41.1 

-11  48.2 

-0.9145 

.5563 

.0815 

-11 

-63 

(j^  Cancri 

6 

2.82 

3.0 

25  44.3 

7  57.4 

-  8  38.8 

40.2618 

.5541 

.0892 

460 

-  9 

tfS  Cancri 

6i 

2.81 

2.9 

25  26.1 

8  19.0 

-  6  18.0 

40.5547 

.5539 

.0899 

4^ 

46 

^1  Cancri 

6i 

2.78 

3.9 

26  12.9 

12    2.3 

-  4  42.6 

-0.6374 

.5512 

.0967 

48 

-60 

'^  Cancri 

6 

42.78 

-  3.8 

425  53.4 

12    9.2 

-4  35.9 

-0.2974 

.5511 

-.0969 

427 

-39 

A  Cancri 

6 

2.68 

4.0 

24  25.2 

16  40.5 

-  0  14.0 

40.6205 

.5474 

.1093 

490 

4l9 

v^  Cancri,  ffi«ft. 

61 

2.66 

AJ& 

24  56.6 

19  25.4 

4  2  25.2 

-0.0581 

.5451 

.1155 

440 

-26 

v^  Cancri 

6i 

2.65 

4.7 

24  33.8 

80  16.7 

4  3  16.7 

40i2537 

.5447 

.1169 

459 

-12 

u>  (/ancri 

6 

2.63 

4.8 

24  30.4 

21  37.8 

4  4  33J3 

40.1595 

.5436 

.1202 

453 

-17 

32  Cancri 

6 

2.62 

5.0 

24  30.8 

22  18.5 

4  5  12.5 

40.0692 

.5434 

.1213 

446 

1-22 

f  Cancri 

5 

42.36 

-6.7 

423  33.3 

10  15  18.1 

-  2  21.7 

-0.1526 

.5303 

-.1544 

436 

-37 

79  Cancri 

6 

2.35 

6.8 

22  30.5 

15  46.6 

-  1  54.2 

-0.1744 

.5296 

.1554 

434 

-30 

B.A.C.3136 

6 

2.32 

6.6 

21  48.2 

17  21.8 

-  0  22.0 

40.3462 

.5299 

.1580 

465 

-12 

B.A.C.3292 

^ 

2.15 

7.9 

20  52.1 

11    5  45.0 

4ll  37.8 

-0.7165 

.5194 

.1785 

44 

-69 

fl  Leonia 

31 

1.92 

6.3 

17  22.7 

20  12.6 

4  1  39.1 

40.3905 

.5100 

.1966 

467 

-16 

42  Leon  is 

6 

1.81 

6.4 

15  36.7 

12    3  47.7 

4  9    0.9 

40.7974 

.5057 

J2074 

490 

45 

B.A.G.3579 

6 

41.76 

-6.5 

4l4  59.3 

7  29.1 

-11  24.1 

40.7112 

JM)30 

-i2120 

400 

-  1 

i  Leonia 

6 

1.74 

8.6 

14  47.1 

9  17.1 

-  9  39.2 

40.5534 

.5025 

.2138 

479 

-  9 

k  Leonia 

6 

1.66 

9.2 

14  51.7 

16  55.2 

-  2  14.2 

-1.1940 

.4964 

iS216 

-27 

-75 

o  Virginia 

6 

1.33 

9.1 

8  50.0 

13  21  42.5 

4  1  45.7 

-1.2320 

.4888 

.2429 

-ae 

-61 

V  Virginia 

4ft 

1.28 

8.9 

7  14.3 

14    1  52.9 

4  5  49.2 

-0.4616 

.489ie 

it449 

4*19 

-70 

B.A.C.3996 

6 

1.26 

6.6 

5  53.8 

3  43.7 

4  7  37.2 

40.5507 

.4678 

J2458 

478 

-14 

h  Virginis 

6 

41.20 

-  8.5 

4  4  21.6 

9  51.1 

-10  25.3 

40.7394 

.4871 

-.2483 

4do 

-  5 

10  Virginia 

6 

1.13 

8.3 

2  36.5 

15  22.0 

-  5    3.2 

41.3026 

.4869 

i2501 

490 

435 

B.A.C.4104 

61 

1.15 

6.9 

4  4  45.5 

16  29.8 

-  3  57.2 

-l.%86 

.4867 

.2505 

-41 

-85 

V  Virginia 
B.A.C.4277 

21    1.00 

8.2 

-  0  45.3 

15    9  31.6 

-11  22.6 

40.4387 

.4880 

J2533 

469 

-21 

6      0.99 

8.1 

0  52.8 

10  35.5 

-10  20.4 

40.3065 

.4881 

J3533 

461 

-28 

38  Virginia 

6  1  40^)3 

-  7.9 

-  2  51.9 

15  59.4 

-  5    5.2 

41.1262 

.4892 

-J2533 

46T 

4l9 

OCCULT  ATIONS,  1873. 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTA TJONS  OF 

PLANETS  AND  STARS 

BY   THE 

MOON. 

NOTEMBER.                                                                             | 

Star's— 

AT  CONJUXCTION  IN  R.  A. 

Limiting 
PanaieU 

Name. 

Mag. 
6 

Bed'ni 
18T 
Aa 

ifnm 
3.0. 

a6 

Apparent 
DecbaatloD. 

Waahisgton 
Mean  Time. 

Hour  Angle 

H 

Y 

a/ 

y" 

K'a. 

S'n. 

k  Virginia 

+o!92 

-8.0 

-  3    7.7 

d     h    m 
15  19  36.4 

h    m 
-  1  34.1 

40.5005 

.4901 

-.2531 

+7§|  -18   1 

46  Virginia 

6 

0.92 

8.1 

8  41.2 

20    8.1 

-  1     3.3 

-0.1192 

.4902 

.2530 

+37 

-50 

48  Virginia 

6 

0.91 

8.1 

2  58.9 

21  59.2 

+  0  44.8 

-0.2633 

.4907 

.2528 

+30 

-58 

ff  Virg.,  miUt. 

41 

0.89 

7.8 

4  51.8 

16    1  20.7 

+  4    0.9 

+0.9574 

.4916 

.2524 

+85 

+  8 

I*  Virginia 

5 

0.81 

8.1 

5  36.1 

13  30.8 

-  8    9.0 

-1.2826 

.4961 

.2489 

-34  -90 

m  Virginia 

6 

0.78 

7.8 

8    3.8 

18  44.7 

-  3    3.9 

+0.1175 

.4983 

.2467 

+48  -37 

B.  AC.  4591 

6 

+0.77 

-7.6 

-  9    4.4 

21  45.7 

-  0    79 

+0.4805 

.4998 

-.2452 

469 

-19 

Venus 

10  55.0 

17  10  12.5 

+11  57.6 

-0.5171 

.4541 

.2182 

+14 

-76 

X  Virginia 

4 

0.70 

7.6 

12  47.2 

14  37.2 

-  7  45.4 

+0.4787 

.5092 

.2341 

+66 

-19 

5  Librs 

6 

0.67 

7.7 

14  55.5 

16    4  18.9 

+  5  31.9 

-0.3234 

.5183 

.2212 

+21 

-63 

a^  Libra 

6 

0.67 

7.7 

15  28.2 

6  40.5 

+  7  49.1 

-0.2529 

^202 

i2183 

+24 

-58 

a*  Librs 

^ 

0.67 

7.7 

15  30.9 

6  46.2 

+  7  54.6 

-0.2253 

.5204 

.2183 

+24 

-56 

18  Ophiuchi 

6 

+0.78 

-7J3 

-24  24.9 

20  13  17.9 

-11  22.8 

-0.2936 

.5623 

-.1231 

420 

-m 

B.A.C.5641 

6i 

0.79 

7.8 

24  36.9 

13  59.0 

-10  43.2 

-0.1653 

.5630 

.1212 

+17 

^4 

B.A.C.5709 

6 

081 

7.7 

24  54.1 

17  37.6 

-  7  12.5 

-0.2876 

.5657 

.1122 

+10 

-61 

26  Ophiuchi 

6 

0.81 

7.7 

24  47.8 

17  42.5 

-  7    7.8 

-0.4076 

.5657 

.1121 

+  4 

-69 

B.A.C.5800 

6i 

0.87 

7.9 

26  49.9 

23  33.9 

-  1  29.4 

+1.1262 

.5696 

.0974 

463 

+28 

A*  Ophiuchi 

51 

0.86 

7.8 

26  25.0 

21    0    4J2 

-  1    0.4 

+0.6381 

.5696 

.0964 

460 

-  7 

A*  Ophiuchi 

6 

+086 

-7.8 

-26  24.9 

0    4.3 

-  1     0.3 

+0.6368 

.5696 

-.0964 

+60 

-  7 

38  Ophiuchi 
$  Ophiuchi 
B.A.C.59a9 

61 

0.87 

7.7 

26  29.3 

0  59.9 

-  0    6.7 

+0i)258 

.5702 

.0939 

+59 

-  8 

31 

0.88 

7.4 

24  52.3 

2  50.5 

+  1  39.8 

-1.2454 

.5712 

.0892 

-55 

-90 

61 

0.92 

7.5 

26  10.3 

6  49.1 

+  5  29.4 

-0.2092 

.5737 

.0785 

+11 

-56 

3  Hagittarii 

5 

0.99 

7.5 

27  46.9 

13  14.1 

+11  39.7 

+1.0342 

.5766 

.0613 

463 

+20 

B.A.C.6024 

61 

0.99 

7.3 

27    1.2 

14  23.4 

-11  13.6 

+0.1653 

.5776 

.0574 

+28 

-34 

B.A.C.6963 

61 

+1.02 

-7.4 

-28    2.7 

16  55.9 

-10  47.0 

+1.1031 

.5786 

-.0507 

462 

+27 

B.A.C.6I20 

61 

1.07 

7.3 

28  22.3 

20  58.7 

-  4  53.5 

+1.2615 

.5800 

.0391 

+62 

+52 

B.A.C.6I91 

61 

1.11 

6.9 

28  19.6 

22    1  13.5 

-  0  48.7 

+1.07:*5 

.5814 

.0271 

462 

+24 

B.  A.  C.  6194 

6 

1.10 

66 

27    5.3 

1  31.5 

-  0  31.3 

-0.2298 

.5817 

.0257 

+  5 

-58 

B.A.C.6220 

61 

1.13 

6.9 

28  29.4 

3    3.9 

+  0  57.4 

+1.1987 

.5820 

-.0216 

+62 

+39 

^  Sagittarii 

31 

1.22 

5.9 

27    7.2 

12  30.1 

+10    1.5 

-0.3029 

.5837 

+.0073 

-  1 

-62 

7  Sagittarii 

^ 

+1.25 

-5.6 

-26  27.2 

16  19.7 

-10  179 

-0.9506 

.5841 

+.0173 

-36 

-90 

r  Sagittarii 
B.  A.C.6562 

31 

1.33 

5.6 

27  51.3 

20  55.3 

-  5  53.3 

+0.6194 

.5840 

.0313 

454 

-  8 

61 

1.34 

4.9 

26    7.2 

23  27.0 

-  3  27.5 

-1.0935 

.5840 

.0392 

-44 

-90 

B.A.C.G628 

6 

1.41 

5.0 

28    6.6 

23    3  52.4 

+  0  47.4 

+1.1711 

.5833 

.0518 

462 

435 

B.A.C.6666 

6 

1.42 

4.6 

27  14.7 

6    lis 

+  2  51.1 

+0.3925 

.5830 

.0580 

441 

-21 

ct  Sagittarii 

5 

1.54 

3.6 

26  38.1 

16  22.3 

-11  12.1 

+0.5172 

.5808 

.0883 

+51 

-14 

A  Sagittarii 

5 

+1.55 

-3.4 

-26  32.3 

17  37.9 

-  9  59.4 

+0.5298 

.5805 

+.0916 

+52 

-14 

B.A.C.7077 

6 

1.73 

1.5 

25  22.3 

24    7  22.0 

+  3  12.8 

+0.8387 

.5748 

.1289 

+65 

+  5 

6.  A.  C.  7108 

61 

1.75 

1.5 

25  22.8 

9  23.7 

+  5    9.8 

+1.2844 

.5739 

.1340 

465 

+49 

B.A.C.7197 

6 

1.77 

0.2 

23  11.9 

13  45.5 

+  9  21.7 

-0.5202 

.5717 

.1447 

+  1 

-78 

B.A.C.7237 

6 

1.81 

-0.3 

24  15.4 

15  39.6 

+11  11.5 

+0.8457 

.5708 

.1495. 

+66 

+  5 

X  Capricorni 

6 

1.86 

+1.2 

21  42.1 

22  10.5 

-6  32.3 

-0.7494 

.5674 

.1646 

-  9 

-90 

6  Capricorni 
33  Caprieorni 

51 

+1.89 

+1.7 

-21  10.6 

25    1     9.1 

-  3  40.3 

-0.7863 

.5660 

+.1714 

-11 

-90 

51 

1.94 

2.2 

21  23.4 

4  45.1 

-  0  12.2 

+0.0635 

.5639 

.1795 

+34 

-40 

35  Capricorni 

6 

1.96 

2.1 

21  44.6 

6    3.6 

+  1     3.3 

+0.6619 

.5633 

.1821 

+68 

-  7 

37  Caprieorni 

6 

1.98 

2.9 

20  38.9 

9  19.1 

+  4  11.7 

+0.1478 

.5616 

.1888 

+40 

-35 

e  Capricorni 

41 

1.99 

35 

20    2.0 

10  16.6 

+  5    7.1 

-0.2987 

.5611 

.1909 

+17 

-61 

K  Capricorni 

5 

2.01 

3.6 

19  26.6 

12  40.4 

+  7  25.7 

-0.4373 

.5596 

.1956 

+11 

-71 

B.  AC.  7550 

6 

+2.01 

+3.4 

-20  12.0 

12  54.5 

+  7  39.3 

+0.3814 

.5592 

+.1962 

+54 

-23 

29  Aqua.,micZ<. 

6 

2.08 

5.3 

17  34.4 

21  17.7 

-8  15.5 

-0.5829 

.5548 

.2118 

+  5 

-82 

56  Aquarii 

6 

2.19 

7.4 

15  13.9 

26    9  39.4 

+  3  40.2 

-0.2168 

.5480 

.2321 

+26 

-55 

r'  Aqua.,mii^t. 

6 

2.27 

8.3 

14  43.4 

17  31.4 

+11  16.1 

+1.1342 

.5440 

.2429 

+76 

+22 

T^  Aquarii 

4 

2Ji^ 

8.6 

14  15.5 

18  23.0 

-11  54.1 

+0.8728 

.5438!    .2440 

+76 

+  4 

74  Aquarii 

6 

+2.27 

+9.4 

-12  17.3 

20    9.9 

-10  10.8 

-0.6883 

.5433  +.2460 

4'  -90  || 

441:8 


OCCUL.TATIONS,  18T3. 


ELEMENTS 

;  FOR  FACILITATING 

THE   PREDICTION  OF   OCCULTATIONS  OF 

PLANETS   AND   STARS 

BY   THE 

MOON. 

1 

NOTEHBER.                                                                                   | 

Star'b— 

At  Conjunction  in  R.  A. 

Limiting 
ParallAla 

Name. 

Mag. 
4i 

Red'ni 
187. 

Aa 

ifh>m 
3.0. 
A6 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 

H 

Y 

3/ 

y' 

ITn. 

S'n. 
-66 

^^  Aquarii 

+2*35 

+11.2 

-  9  46.6 

d  'h    in 
27    6  27.2 

h     m 
-  0  14.3 

-0  6409 

.5393 

+.2574 

+  § 

^3  Aquarii 

4k 

2.36 

11.3 

9  52.4 

7  24.5 

+  0  41.1 

-0.2972 

.5388 

ii583 

+26 

-60 

d^  Aquarii 
B.A.C.8214 

5 

2.37 

11.2 

10  18.1 

7  53.6 

+  1     9.2 

+0.2619 

.5386 

.2586 

+55 

-30 

6i 

2.43 

12.6 

8    9.8 

15  37.0 

+  8  37.4 

+0.1235 

.5364 

.2652 

+48 

-37 

B.  AC.  8274 

6 

2.48 

13.5 

7    4.9 

21  42.6 

'  -  9  29.1 

+0.6593 

.5352 

.2693 

4^2 

-  9 

27  Piscium 

5i 

2.51 

14.8 

4  15.4 

28    2  29.4 

-  4  51.8 

-0.9003 

.5342 

.2719 

-  5 

-90 

29  Piscium 

54 

+2.53 

+15.0 

-  3  43.8 

3  58.0 

-  3  26.0 

-1.0294 

.5341 

+.2725 

-13 

-90 

4Ceti 

6 

2.56 

15.4 

3  15.0 

6  45.2 

-  0  44.3 

-0.7521 

.5338 

iJ737 

-  4 

-90 

5Ceti 

6 

2.56 

15.4 

3    9.0 

6  58.4 

-  0  31.6 

-0.7936 

.5338 

.2738 

+  2 

-90 

B.A.C.5 

6 

2.25 

15.6 

2  55.5 

7  13.0 

-  0  17.4 

-0J)541 

.5338 

.2739 

-  8 

-90 

B.A.C.81 

6i 

2.64 

16.0 

2  55.0 

14  40.2 

+  6  55.3 

+1.0887 

.5333 

.2760 

+«7 

+16 

10  Ceti 

6 

2.63 

16.6 

0  44.9 

15  40.1 

+  7  53.2 

-0.8228 

.5333 

.2762 

0 

-90 

14  Ceti 

6i 

+2.68 

+16.9 

-  1  12.0 

19  52.9 

+11  57.7 

+0.7965 

.5335 

+.2766 

+74 

-  2 

15  Ceti 

64 

2.68 

16.9 

-  1  11.9 

21    5.3 

-10  52.2 

+1.1290 

.5:136 

.2767 

4*39 

+19 

'  77  Pise,  fnult. 

6 

2.79 

18.8 

+  4  14.2 

29  10    8.0 

+  1  45.0 

-0.7437 

.5352 

.2750 

+  5 

-83 

e  Piscium 

54 

2.80 

19.0 

4  58.9 

11  20.6 

+  2  55.2 

-1.1625 

.5:^52 

.2748 

-22 

-85 

96  Piscium 

64 

2.91 

19.5 

6  38.6 

20  58.7 

-11  45.7 

-0.2078 

.5379 

.2705 

433 

-54* 

<  fi  Piscium 

5 

2.92 

19.2 

5  29.6 

21  29.6 

-11  15.8 

+1.0907 

.5379 

.2702 

+90 

+18 

B.A.C.481 

64 

+2.95 

+19.5 

+  7    0.0 

30    0  13.3 

-  8  37.6 

+0.3066 

.5389 

+5687 

461 

-26 

0  Piscium 

4 

2.99 

19.8 

8  31.4 

4  31.1 

-  4  28.3 

-0.0804 

.5407 

.2651 

+39 

-46 

54  Ceti 

6 

+3.02 

+20.2 

+10  25.1 

7    1.5 

-  2    3.0 

-1.3295 

.5412 

+.2637 

-40 

-80; 

D 

ECEHBI 

SR. 

■ 

29  Arietis 

64 

+3.24 

+20.1 

+14  28.6 

1     1  590 

-  7  44.2 

-0.6073 

.5499 

+.2434 

+11 

1 
-73 

0  Arietis 

6 

3.30 

19.7 

14  46.7 

7     8.4 

-  2  45.6 

+0.3244 

.5525 

.2363 

462 

-21 

a  Arietis 

6 

3.33 

19.5 

14  33.8 

10  11.7 

+  0  11.3 

+1.2572 

.5542 

.2318 

+90 

+38  1 

!  p9  Arietis 
j  53  Arietis 

6 

3.:i8 

19.8 

17  31.3 

12  17.7 

+  2  12.9 

-1.2560 

.5553 

.2285 

-34 

-73 

6 

3.42 

19.2 

17  23.6 

17    5.6 

+  6  50.5 

-0.0508 

.5580 

.2206 

+41 

-38 

54  Arietis 

64 

3.44 

19.3 

18  18.7 

17  28.4 

+  7  12.5 

-0.8983 

.5583 

.2196 

-6 

-72 

13  Tauri 

54 

+3.60 

+17.7 

+19  17.8 

2    7  56.3 

-  2  51.1 

+1.0857 

.5662 

+.1921 

+90 

+28 

B.  AC.  1143 

6 

3.62 

17.7 

20  31.7 

8  49.0 

-  2    0.2 

-0.0011 

.5668 

.1903 

+43 

-32 

32  Tauri 

6 

3.69 

17.0 

22    6.9 

13  58.0 

+  2  57.3 

-0.6680 

.5692 

.1790 

+  7 

-67 

A»  Tauri 

44 

3.71 

16.5 

21  44.2 

17  13.2 

+  6    5.2 

+0.2874 

.5709 

.1719 

461 

-16 

A3  Tauri 

6 

3.77 

16.4 

21  40.1 

17  28.9 

+  6  20.3 

+0.4022 

-5712 

.1704 

^m 

-10 

62  Tauri 

6 

3.82 

15.2 

24    0.5 

3    1     6.8 

-10  19.1 

-0.7560 

.5748 

.1528 

+  1 

-66 

v>  Tauri 

44 

+3.80 

+14.9 

+22  31.6 

2    4.9 

-  9  23.2 

+0.9084 

.5752 

+.1504 

+90 

+21 

w2  Tauri 

6 

3.80 

14.9 

22  42.7 

2  29.2 

-  8  59.8 

+0.7796 

.5753 

.1492 

+90 

+13 

B.A.C.1518 

6 

3.91 

12.6 

24  23.3 

14  10.9 

+  2  15.0 

+0.6288 

.5793 

.1189 

+90 

+  8 

k  Tauri 

54 

3.92 

12.5 

24  51.3 

14  55.9 

+  2  58.2 

+0.2364 

.5798 

.1161 

+58 

-13 

118  Tauri 

6 

3.98 

9.8 

25    2.9 

4    3  23.0 

-  9    3.6 

+1.2806 

.5821 

.0815 

+iKr 

+62 

B.A.C.  1746 

.64 

4.05 

90 

27  34.8 

5  58.6 

-  6  34.1 

-1.1439 

.5822 

.0745 

-:ji 

-63 

125  Tauri 

6 

+4.00 

+  8.7 

+25  49.6 

7  32.2 

-  5    4.1 

+0.7d9J) 

.5824 

+.0697 

+9(» 

+21  ' 

136  Tauri 

5 

4.06 

7.5 

27  34.9 

12  54.6 

+  0    5.7 

-0.7021 

.5825 

.0544 

+  3 

-61 

139  Tauri 

54 

4.01 

7.1 

25  56.3 

14  48.7 

+  1  55.3 

+1.1092 

.5824 

.0487 

+90 

445 

B.A.C.  2097 

64 

4.06 

3.6 

28  17.6 

5    3  42.4 

-  9  41.1 

-0.9689 

.5800 

.011 0 

-16;  -62   1 

49  Aurigae 

54 

4.04 

3.1 

28    7.2 

5  39.4 

-  7  48.7 

-0.7709 

.5793 

.oa5i 

-  2 

-62 

54  Aurigae 

6 

4.05 

2.7 

28  22.4 

7  24.3 

-  6    7.8 

-1.0.335 

.5788 

+.0004 

-21 

-62 

39  Geminor. 

64 

+3.95 

+  0.9 

+26  14.8 

15  16.3 

+  1  26.0 

+1.1223 

.5758 

-.0218 

+90 

+48 

47  Geminor. 

6 

3.95 

-  0.5 

27    3.8 

20  24.1 

+  6  22.1 

+0.1099 

.5731 

.0368 

+50 

-12 

53  Geminor. 

6 

3.96 

1.1 

28    6.9 

22  15.5 

+  8    9.3 

-1.0777 

.5724 

.0413 

-25 

-62 

59  Geminor. 

6.i!    3.93 

1.9 

27  52.8 

6    1  49.7 

+11  35.5 

-0.9956 

.5703 

.0512 

-17 

-62 

{  Geminorum 

4 

3.93 

2.1 

28    2.8 

2  19.2 

-11  56.1 

-1.1992 

.,5702 

.0522 

-39  -62 

V  Geminorum 

44 

3.87 

2.9 

27  10.5 

6  35.9 

-  7  49.0 

-0.5222 

.5672 

.064;) 

+14   -50  1 

e  Geminorum 

6 

+3.81 

^  o.o 

+26    5.0 

10    4.6 

-  4  27.9 

+0.4025 

^651  -.07271 

+70       0 

OCCULT  ATIONS,  1873. 
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ELEMENTS  FOR  FACILITATING 

THE  PREDICTION   OF  OCCULTATIONS  OF 

PLANETS   AND  STARS  BY  THE 

MOON 

1 

DECEMBER.                                                                                | 

Stab*b— 

At  CoMJuircTioN  in  R.  A. 

Limiting 
ParaUols. 

17«me. 

Mag. 
5 

Bed*iu 

187 

sfrom 
3.0. 
AS 

A]>parent 
DttclinaUoii. 

"Waahinffton 
Mean  Tune. 

Hour  Angle 

H 

Y 

a/ 

y" 

N'n. 

S'n. 

^  Geminonim 

43*61 

.  4'.6 

427    5.5 

d     h    m 
6  14     2.8 

h     m 
-  0  38.5 

-0^29 

.5623 

-.0828 

-iS  -63 

w>  CaAcri 

5 

3.74 

5.1 

35  44.2 

17  15.9 

4  2  27.7 

40.1842 

.5601 

.0906 

455  -14 

ca'  Cancri 

6i 

3.73 

5.1 

25  26.1 

17  37.1 

4  2  48.2 

40.4752 

.5598 

.0918 

475  4  2   1 
4  3  -64   ^ 

^1  Cancri 

6i 

3.71 

65 

26  12.9 

21  16.8 

4  6  19.9 

-0.712() 

.5572 

.1002 

Y^  Cancri 

6 

3.70 

6.1 

25  53.3 

21  23.6 

4  6  26.4 

-0.3743 

.5568 

.1011 

423  -44    1 

X  Cancri 

6 

43.61 

-6.7 

424  25.1 

7    1  50.4 

4lO  43.7 

40.7337 

.5535 

-.1111 

490 

4l4 

v^  Cancri,  mu/t. 

7 

3.59 

7.4 

24  56.7 

4  32.6 

-10  39.7 

-0.1412 

.5512 

.1172 

435 

-41 

v'  Cancri 

6i 

3.58 

7.5 

24  33.7 

5  25.1 

-  9  49.0 

40.1680 

.5504 

.1193 

453 

-17 

v^  (Cancri 

6 

3.56 

7.8 

24  30.3 

6  42.9 

-  8  34.0 

40.0735 

.5495 

.1220 

448  -22 

32  Cancri 

6 

3.55 

7.9 

24  30.8 

7  22.9 

-  7  55.2 

• 

-(».0166 

.5488 

.1236 

443  -27 

^  Cancri 

5 

43.32 

-10.6 

422  33.3 

8    0    6.4 

4  8  14.3 

-0.2475 

.5353 

-.1564 

430 

-43 

79  Canori 

6 

3.31 

10.6 

22  30.4 

0  34.5 

4  8  41.5 

-0.2696 

.5348 

.1575 

429 

-44 

B.A.C.3138 

6 

3iJ7 

10.6 

21  48.1 

2    8.1 

4lO  12.1 

40.2490 

.5338 

.1601 

458  -18    1 

B.A.C.3292 

6i 

3.12 

12.3 

30  52.0 

14  21.0 

-  1  58.4 

-0.8164 

.5241 

.1801 

-  2^  -69   1 

tf  Loonis 

31 

2.86 

13.2 

17  22.6 

9    4  38.4 

4ll  52.7 

40.2775 

.5130 

.2003 

460 

-21 

42  Leonis 

6 

+2.75 

-13.6 

4l5  36.7 

12    9.0 

-  4  50.1 

40.6798 

.5080 

-.2091 

490 

-  2 

B.  A.  C.  3579 

6 

2.70 

13.8 

14  59.3 

15  48.6 

-  1  16.9 

40.5931 

.5049 

.2133 

482 

-  7 

i  Leonis 

6 

2.07 

14.0 

14  47.1 

17  35.6 

4  0  27.0 

40.4351 

.5042 

.2152 

470 

-16 

k  Leonis 

6 

2.59 

14.7 

14  51.6 

10    1  10.6 

4  7  49.0 

-1.3086 

.5002 

2224 

-39 

-75 

u  Virginia 

6 

2.22 

15.0 

8  49.9 

11    5  52.6 

4ll  43.6 

-1.3533 

.48^-^ 

M4  J 

-42 

-81 

V  Virginia 

41 

42.16 

-14.8 

4  7  14.2 

10    3.1 

-  8  12.7 

-0.6042 

.4872 

-.2444 

4l2 

-79 

B.A.C.3996 

6 

2.13 

14.4 

5  53.7 

11  54.0 

-  6  24.7 

40.4269 

.4869 

2452 

469 

-21 

b  Virginia 

6 

2.05 

14.2 

4  21.5 

18    2.0 

-  0  26.6 

40.6163 

.nsr-^ 

.2475 

483 

-11 

10  Virginia 

6 

1.99 

13.9 

4  2  36.4 

23  33.9 

4  4  56.5 

41.1803 

.4853 

.2492 

490 

424 

y  Virg.,  mult. 

21 

1.80 

13.6 

-  0  45.4 

12  17  48.0 

-  1  18.5 

40.3226 

.4857 

.251/ 

462 

-27 

B.A.C.4277 

6 

41.79 

-13.6 

-  0  52.9 

18  52.3 

-  0  15.8 

40.1908 

.4859 

-.2517 

454 

-33 

38  Virginia 

6 

i.r3 

13.2 

2  52.0 

13    0  18.0 

4  5     1.2 

41.0134 

.4865 

.2516 

487 

4ll 

k  Virginia 

6 

1.71 

13.2 

3    7.8 

3  56.1 

4  8  33.5 

40.3893 

.4874 

.2513 

465 

-24 

46  Virginia 

6 

1.70 

13.4 

2  41.3 

4  28.1 

4  9    4.6 

-0.2306 

.4875 

.2512 

431 

-57 

48  Virginia 

6 

1.68 

13.3 

2  59.0 

6  19.8 

4lO  53.3 

-0.3738 

.4880 

.2510 

424 

-65 

d  Virg.,  mulL 

41 

41.66 

-12.9 

-  4  51.8 

9  42.5 

-  9  49.5 

40.8494 

.4890 

-.2504 

485 

4  1 

I'  Virginia 

5 

1.65 

12.8 

5  36.2 

21  56.9 

4  2    4.9 

-1.3836 

.4933 

•246!) 

-48 

-90 

m  Virginia 

6 

1.51 

12.2 

8    3.9 

14    3  12.7 

4  7  12.0 

40.0210 

.4956 

.2447 

443 

-42 

B.A.C.4591 

6 

1.49 

11.9 

9    4.5 

6  14.6 

4lO    8.9 

40.3865 

.4970 

.2432 

463 

r^24 

X  Virginia 

41 

1.38 

11.1 

12  47.3 

23  10.7 

4  2  35.9 

40.3994 

.5069 

.2325 

462 

-23 

5  Librae 

6 

41.31 

-10.6 

-14  55.5 

15  12  54.3 

-  8    4.9 

-0.3889 

.5171 

-.2195 

4l8 

-67 

a^  Libree 

6 

1.30 

10.5 

14  28.3 

15  15.9 

-  5  47.7 

-0.3144 

.5187 

.2170 

421 

-62 

a^  Librae 

21 

1.30 

10.5 

15  30.9 

15  2L7 

-  5  42.0 

-0.2871 

.5187 

i2l69 

422 

-60 

I*  Librae 

51 

1.25 

9.7 

19  10.2 

16    2  18.1 

4  4  54.1 

41 .3459 

.5278 

.2033 

471 

451 

28  LibriB 

6 

1.24 

9.9 

17  41.9 

5  57.7 

4  8  26.6 

-0.9694 

.5312 

5023 

-17 

-90 

B.A.C.5109 

6 

41.23 

-  9.6 

-19  14.3 

11  28.2 

-10  13.6 

^.3864 

.5362 

-.1897 

4l4 

-67 

41  Librae 

6 

1.21 

9.5 

18  53.1 

14  24.5 

-  7  23.1 

-1.3149 

.5389 

.1849 

-53 

-90 

K  Librse 

5 

1.21 

9.5 

19  16.1 

15  48.9 

-  6    1.6 

-1.1636 

.5399 

.1827 

-35 

-90 

B.A.C.5281 

6 

1.19 

9.1 

20  36.8 

23    6.8 

4  1     1.6 

-1.0144 

.5464 

.1700 

-25 

-90 

6  Scorpit 
B.A.C.5335 

21 

41.20 

-  8.8 

-22  15.6 

17    0    7.8 

4  2    0.6 

40.5649 

.5473 

-.1681 

462 

-13 

61 

1.21 

8.7 

23  15.9 

2  41.6 

4  4  29.0 

41.2067 

.5498 

.1631 

467 

4:i4 

B.  A.  C.  5354 

61 

1.21 

8.6 

23  21.3 

3  51.6 

4  5  36.6 

+1.1117 

.5508 

.1608 

467 

424 

19  Scorpii 

6 

1.1& 

8.4 

23  51.8 

9    5.6 

4lO  39.6 

40.8331 

.5554 

.1504 

1 

466 

4  4 

p  Ophi.,  mulL 

5 

41.19 

-  8.4 

-23    9.2 

11  15.9 

-11  14.7 

-0.2378 

Ji573;-.1459' 

4l6 

-58 

22  Scorpii 

5 

1.19 

8.2 

24  50.1 

13  13.61   -  9  21.2 

41.2569 

.5590J    .1417,  465  442 

25  Scorpii 
1  18  Ophiuchi 

6 

1.17 

8.0 

25  18.0 

20  19.6    -  2  30.6 

40.7949 

.5649    .1256    465|  4  2 

6 

41.17 

-  8.0 

-24  24.9 

21  33.7    -  1   19.2 

'   -0.2885 

.5664  -.1222    411-61 

57 


1 
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£L£M£I>JTS  FOR  FACILITATING  THE  PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND   STARS  BY   THE  MOON. 

DECEMBER. 

Star's— 

At  Cohjdnction  in  R.  A. 

Limiting 
Paiallela. 

Nome. 

Mag. 

64 
H 
64 
6 

6 

187 

9  from 
3.0. 
A6 

Apparent 
DeclinatioD. 

Washington 
Mean  Tune. 

Hoar  Angle 

H 

Y 

0/ 

y' 

N'n. 
+lf 

+60 
-37 
+62 
+46 

S'n. 

-sS 

-  4 

-90 
+46 
-17 

B.A.C.  5641 
r  Sagittarii 
B.A.C.H562 
B.A.C.6628 
B.A.C.  6666 

+U7 
1.37 
1.36 
1.40 
1.41 

-  7.9 
4.6 
4.2 
4.0 
3.8 

-24  36.9 

27  51.3 

26  7.2 

28  6.6 

27  14.7 

d     h    m 
17  22  14.2 
20    4    7.5 
6  35.5 

10  54.8 
13    0.5 

h     m 
-  0  40i! 
+  3    6.6 
+  5  28.6 
+  9  37.4 
+11  38.1 

-0.1601 
+0.6872 
-1.0035 
+1.2417 
+0.4750 

.5666 
.5920 
.5918 
.5916 
.5914 

-.1210 
.0329 
.0408 
.0538 
.0601 

u  Sagittarii 
A  Sagittarii 
B.A.C.  7077 
B.A.C.  7197 
B.A.C.  7237 

5 
5 
6 
6 
6 

+1.48 
1.48 
1.49 
1.56 
1.63 

-  2.8 
2.7 
1.3 
0.3 

-  0.3 

-26  38.1 
26  32.3 
25  22.3 

23  11.9 

24  15.4 

23    7.1 

21     0  20.9 
13  46.1 

20  1.3 

21  53.1 

-  2  39.8 

-  1  28.9 
+11  24.4 

-  6  35.1 

-  4  47.6 

+0.6107 
+0.6246 
+0.9475 
-0.3906 
+0.9649 

.5890 
.5886 
.5828 
.5793 
.5784 

-.0902 
.0934 
.1314 
.1495 
.1523 

+58 
+58 
+65 
+  8 
+66 

-  9 

-  8 
+12 
-68 
+13 

vCapricorni 
27  Capricorni 
A  Capricorni 
33  Capricorni 
35  Capricorni 

6 
6 
54 

54 

6 

+1.65 
1.65 
1.67 
1.71 
1.72 

+  0.9 
1.1 
1.2 
1.6 
1.6 

-21  42.1 
21    3.8 
21  10.6 
21  23.4 
21  44.6 

22    4  16.0 

4  40.7 

7  11.2 

10  43J2 

12    0.2 

+  1  20.6 
+  1  44.4 
+  4    9.2 
+  7  335 
+  8  47.3 

-0.6086 
-1.1869 
-0.6418 
+0.2047 
+0.7998 

.5744 
.5739 
.5725 
.5702 
.5695 

-.1676 

.1688 

-.1744 

+.1825 

.1851 

-2 

-40 
-  3 
+42 

+68 

-86 
-90 
-90 
-32 
+  1 

37  Capricorni 
e  Capricorni 
K  Capricorni 
B.A.C  7550 
29  Aqua.,  mult. 

6 
6 
6 
6 
6 

+1.73 
1.74 
1.76 
1.76 
1.82 

+  2.2 
2.4 
2.8 
2.7 
4.2 

-20  38.9 
20    2.0 

19  26.6 

20  12.0 
17  34.5 

15  12.3 

16  8.9 
18  30.3 
18  44.2 

23    3    0.0 

+11  52.3 
-11  13.2 

-  8  57.0 

-  8  43.6 

-  0  45.8 

+0.2932 
-0.1489 
-0.2840 
+0.5289 
-0.4219 

.5673 
.5668 
.5648 
.5647 
.5594 

+.1917 
.1937 
.1988 
.1991 
5143 

448 

+25 
+19 
+62 
+14 

-27 
-52 
-60 
-15 
-69 

56  Aquarii 
r^  Aqua.,9iitti<. 
r^  Aquarii 
74  Aquarii 
^'  Aquarii 

6 
6 
4 
6 
44 

+1.91 
1.98 
1.98 
1.99 
2.07 

+  6.0 
6.9 
7.2 
8.0 
9.5 

-15  13.9 

14  43.4 

14  15.6 

12  17.4 

9  46.6 

15  13.2 
23    1.6 
23  52.9 
24     1  39.2 
n  54.5 

+11     1.4 

-  5  26.4 

-  4  36.9 

-  2  54.2 
+  7    0.3 

-0.0469 
+1.3056 
+1.0457 
-0.5104 
-0.4592 

.5513 
.5466 
.5460 
.5450 
.5398 

+.2337 
.2442 
.245:) 
.2475 
5579 

+35 

+76 
+76 
+13 
+17 

-46 
+39 
+14 
-75 
-71 

^^  Aquarii 
^  Aquarii 
B.A.C.  8214 
B.A.C.  8274 
27  Piscium 

44 
5 

64 

6 
54 

+2.08 
2.08 
2.14 
2.19 
2.24 

+  9.6 

9.6 

10.9 

10.6 

13.0 

-  9  52.4 

10  18.1 

8    9.9 

7    5.0 

4  15.4 

12  51.7 

13  20.8 
21    4.7 

25    3  11.8 

8    0.2 

+  7  55.7 
+  8  23.7 

-  8    7.6 

-  2  12.5 
+  2  26.5 

-0.1152 
+0.4440 
+0.3082 
+0.8466 
-0.7168 

.53{)4 
.5393 
.5358 
.5338 
.5324 

+.2587 
.2589 
5649 
.2683 
5708 

+35 
+66 
+59 
+83 
+  6 

-50 
-20 
-27 

+  1 
-90 

29  l*iscium 

4  Ceti 

5  Ceti 
B.A.C.  5 
B.A.C.  81 

54 
6 
6 
6 

64 

^.26 
2.28 
2.28 
2.29 
2.37 

+135 
13.5 
13.6 
13.7 
14.1 

-  3  43.8 
3  15.1 
3    9.0 
2  55.5 
2  55.1 

9  29.5 
12  18.0 
12  31.4 
12  46.1 
20  17.9 

+  3  52.8 
+  6  35.9 
+  6  48.9 
+  7    3.0 
-  9  39.7 

-0.8468 
-0.5689 
-0.6105 
-0.7714 
+1.2797 

.5319 
J>314 
.5313 
.5312 
.5300 

+5715 
.2TO3 
5725 
5725 

5740 

-2 
+14 
+12 
+  3 

+87 

-90 
-79 
-82 
-90 
+32 

10  Ceti 

14  Ceti 

15  Ceti 

77  Pise,  mult. 
e  Piscium 

6 
6* 
64 
6 

54 

+2.37 
2.42 
2.44 

.  2.57 
2.58 

+14.8 
14.9 
14.9 
17.2 
17.4 

-  0  44.9 
1  12.0 

-  1   11.9 
+  4  14.2 

4  58.9 

21  18.5 

26    1  34.6 

.     2  48.0 

16  3.4 

17  17.4 

-  8  41.1 

-  4  33.2 

-  3  22.1 
+  9  27.8 
+10  39.4 

-0.6422 
+0.9847 
+1.3189 
-0.5735 

-0.9970 

.5299 
.5293 
.5293 
.5298 
.5298 

+.2740 
.2742 
.2742 
5717 
.2713 

+10 

+89 
+89 
+14 

-10 

-85 
+  9 
+36 

-78 
-85 

96  Piscium 
fi  Piscium 
B.A.C.  481 

0  Piscium 

64 

5 

64 
4 

+2.71 
2.73 
2.75 
2.81 

+18.1 
17.7 
18.2 
18.7 

+  6  38.6 
5  29.6 

7  0.0 

8  31.4 

27    3    7.0 

3  38.6 

6  25.8 

10  49.5 

-  3  49.9 

-  3  19.3 

-  0  37.5 
+  3  37.6 

-0.0420 
+1.2688 
+0.4746 
+0.0793 

.5315 
.5316 
.5322 
.5335 

+.2664 
.2662 
.2644 
5613 

+41 

+90 
+72 

+48 

-45 
+33 
-18 
-37 

54  Ceti 
29  Arietis 
o  Arietis 
TT  Arietis 

6 

64 
6 

54 

+2.83 
3.14 
3.22 
3.26 

+19.2 
19.5 
19.3 
19.7 

+10  25.1 
14  28.6 
14  46.7 
16  56.4 

13  23.3 
28    8  49.1 

14  6.7 
16  13.1 

+  6    6.3 
+  0  53.5 
+  6    0.3 
+  8    2.4 

-1.1858 
-0.4799 
+0.4556 
-1-2756 

.5343 
.5422 
.5447 
.5456 

+5591 
.2387 
.2316 
.2286 

-25 
+18 
+71 

-36 

-65 
-15 
-73 

(T^  Arietis 

53  Arietis 

54  Arietis 
13  Tauri 

6    +3.32 
6  !    3.39 
64    3.41 
54  +3.62 

+19.5 
19.1 
19.3 

+17.7 

+17  31.2 

17  23.6 

18  18.7 
+19  17.8 

19  24.1 

29    0  19.5 

0  42.9 

15  33.2 

+11    6.9 

-  8    7.9 

-  7  45.3 
+  6  33.5 

-1.1516 
+0.0608 
-0.7973 
+1.1863 

.5476 
.5499 
.5502 
.5586 

+.2235 
5161 
5151 

+.1878 

-24 

+47 

0 

+90 

-73 
-32 
-72 
+37 

OCCULT  ATIONS,  18T8. 
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£L£M£NTS  FOR  FACILITATING  THE   PREDICTION  OF  OCCULTATIONS  OF 

PLANETS  AND  STARS  BY  THE   MOON. 

DECEMBER. 


Stab'i 


Name^ 


B.A.C.1143 

32  Tauri 

33  Taari 
A>  Tauri 
A'  Tauri 

62  Tauri 
vi  Tauri 
v'  Tauri 
B.  A.  C.  1518 
k  Tauri 

B.A.C.1746 
125  Tauri 
136  Tauri 
139  Tauri 


Mag. 


6 
6 
6 

4i 
6 

6 

4i 

6 

6 

5^ 

61 

6 

5 

5i 


Bed'ns  tmrn 
1873.0. 


+3.66 
3.76 
3.79 
3.80 
3.81 

+3.97 
3.94 
3.95 
4.12 
4.15 

+4.38 
4.35 
4.42 

+4.39 


+17.9 
17.5 
17.6 
16.9 
16.8 

+16.0 
15.5 
15.6 
13.5 
13.4 

+10.1 
9.6 
8.2 

+  7.5 


Apparent 
Declination. 


+20 
22 
22 
21 
21 


31.7 
6.9 
48.6 
44J3 
40.1 


+24  0.5 
22  31.7 
22  42.7 
24  23.4 

24  51.3 

+27  34.8 

25  49.6 
27  34.9 

4^  56.3 


At  Conjunction  in  R.  A. 


WftBhinston 
Mean  Tune. 


d 
29 


30 


h 

16 

21 

21 

1 

1 


m 
27.3 
43.8 

48i2 

3.7 

19.8 


8.3 

7.8 

32.6 

22  28.9 

23  14.7 


9 
10 
10 


HourAng^e 


h 

+  7 

-11 
-11 

-  8 

-  8 

-  0 
+  0 


m 
25.8 
29.1 
24.9 
16.6 

1.0 

29.7 
27.5 


31 


14  33.1 
16  8.1 
21  35.0 
23  30.6 


+  0  51.4 


-11 
-10 


39.2 
55.2 


+  3  48.2 
+  5  19.6 
+10  33.9 
-11  34.9 


+0.0853 
-0.5984 
-1.3029 
+0.3627 
+0.4782 

-0.7060 
+0.9743 
+0.8435 
+0.6691 
+0.2716 

-1.1476 
+0.7989 
-0.7140 
+1.1056 


.5592 
.5621 
.5621 
.56:^6 
.5638 

.5677 
.5682 
.5686 
.5736 
.5738 


y' 


+.1858 
.1750 
.1749 
.1682 
.1675 

+.1494 
.1470 
.1457 
.1155 
.1140 


.5782  +.0719 


.5784 
.5790 
.5790 


.0678 

.0519 

+.0463 


Limiting; 
Parallels. 


N'n. 


o 

+46 
+11 
-47 
+66 
+74 

+  4 
+90 
+90 
+90 
460 

-31 

+90 
+  2 
+90 


S'n. 


.2§ 
-64 
-67 
-12 
-  6 

-66 
+25 
+17 
+10 
-11 

-63 
+22 
-62 
+44 


iroi&— &  A,  C,  Biltiah  AModattoii  Catalogue. 
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45d      JUPITER'S  SATELLITES,  1873 


WASHINGTON  MEAN  TIME 

• 

JANUARY. 

d     h     m      B 

d     h     m      8 

UL 

Eelipso 

Disapp. 

1    6  42    7.5 

L 

Eclipse 

Disapp.  W. 

8  10  39  12.2 

n. 

Shadow 

Ingress 

1    7  57 

UL 

Eclipse 

Disapp.  W. 

8  10  39  40.9 

I. 

Eclipse 

Disapp. 

1    8  46    1.9 

n. 

Transit 

Ingress  W. 

8  12  12 

n. 

Transit 

Ingress  W. 

1    9  53 

II. 

Shadow 

Egress  W. 

8  13  24 

III. 

Eclipse 

Reapp.  W. 

1  10  15  38.5 

I. 

Occult 

Reapp.  W. 

8  13  47 

m. 

Occult 

Disapp.  W. 

1  10  28 

n. 

Transit 

Egress  W. 

8  15    4 

n. 

Shadow 

Egress  W. 

1  10  51 

ni. 

Occult 

Reapp.  W. 

8  17  36 

L 

Occult 

Reapp.  W. 

1  12    0 

I. 

Shadow 

Ingress 

9    7  52 

n. 

Transit 

Egress  W. 

1  12  45 

I. 

Transit 

Ingress 

9    8  40 

UI. 

Occult 

Reapp.  W. 

1  14    8 

I. 

Shadow 

Egress  W. 

9  10  12 

IV. 

Shadow 

Ingress  W. 

1  14  28 

L 

Transit 

Egress  W. 

9  11    0 

* 

IV. 

Shadow 

Egress 

1  19  23 

IV. 

Eclipf« 

Diaapp. 

10    1    1  99.6 

IV. 

Transit 

Ingress 

I  23  20 

L 

Eclipse 

Disapp. 

10    5    7  aDJ2 

IV. 

Transit 

Egress 

2    4    4 

n. 

Eclipse 

Disapp. 

10    5  11  50JS 

I. 

Shadow 

Ingress 

2    5  57 

IV. 

EcUpse 

Reapp. 

10    5  46  23.4 

I. 

Transit 

Ingress 

2    6  53 

I. 

Occult 

Reapp. 

10    8  13 

L 

Shadow 

Egress 

2    8  17 

IV. 

Occult 

Disapp. 

10    8  35 

L 

Transit 

Egress 

2    9  13 

n. 

Occult 

Reapp.  W. 

10    9  41 

n. 

Eclipse 

Disapp. 

3    2  a*?  27.9 

IV. 

Occult 

Reapp.  W. 

10  13  18 

I. 

Eclipse 

Disapp. 

3    3  14  18.4 

L 

Shadow 

Ingress 

11    2  20 

I. 

Occult. 

Reapp. 

3    627 

I 

Transit 

Ingress 

11    3    7 

11. 

Occult 

Reapp. 

3    7  20 

•  L 

Shadow 

Egress 

11    4  40 

I. 

Shadow 

Ingress 

4    026 

L 

Transit 

Egress 

11    5  27 

I. 

Transit 

Ingress 

4    1  20 

I. 

Eclipse 

Disapp. 

11  23  35  49.5 

I. 

Shadow 

Egress 

4    2  46 

n. 

Shadow 

Ingress 

11  23  46 

i 

I. 

Transit 

EgreM 

4    3  40 

m. 

Shadow 

Ingress 

12    0  27 

m. 

Shadow 

Ingress 

4  20  29 

u. 

Transit 

Ingress 

12    1  20 

n. 

Shadow 

Ingress 

4  21  13 

L 

Occult 

Reapp. 

12    2  40 

I. 

Eclipse 

Disapp. 

4  21  42  36.5 

u. 

Shadow 

Egress 

12    2  41 

n. 

Transit 

Ingress 

4  23    3 

in 

Transit 

Ingress 

12    3  32 

m. 

Transit 

Ingress 

5    0    5 

m. 

Shadow 

Egress 

12    4  10 

IL 

Shadow 

Egress 

5    0    8 

ir. 

Tmnsit 

Egress 

12    4  12 

m. 

Shadow 

Egress 

5    0  12 

m. 

Tmnsit 

Elgress 

12    7  12 

I. 

Occult 

Reapp. 

5    0  54 

L 

Shadow 

Ingress 

12  20  49 

u. 

Transit 

Egress 

5    1  55 

L 

Transit 

Ingress 

12  21  33 

III. 

Transit 

Egress 

5    3  45 

L 

Shadow 

Egress 

12  23    9 

I. 

Sliadow 

Ingress 

5  18  55 

I. 

Transit 

Egress 

12  23  53 

I. 

Transit 

Ingress 

5  19  47 

I. 

Eclipse 

Disdpp.  W. 

13  18    4    9.6 

I. 

Shadow 

Egress 

5  21  15 

n. 

EcUpse 

Disapp. 

13  18  30  37.0 

I. 

Transit 

Egress 

5  22    7 

L 

Occult 

Reapp. 

13  21    6 

n. 

Eclipse 

Disapp.  W. 

6  15  54  13.0 

u. 

Occult 

Reapp. 

13  22  51 

L 

Eclipse 

Disapp.  W. 

6  16  10  55.1 

L 

Shadow 

Ingress  W. 

14  15  18 

L 

Occult. 

Reapp. 

6  19  21 

L 

Transit 

Ingress  W. 

14  16    0 

n. 

Occult 

Reapp. 

6  20  30 

L 

Shadow 

Egress  W. 

14  17  38 

L 

Shadow 

Ingress  W. 

7  13  24 

L 

Transit 

Egress  W. 

14  18  20 

I. 

Transit 

Ingress  W. 

7  14  13 

I. 

Eclipse 

Disapp.  W. 

15  12  32  28i) 

I. 

Shadow 

Egress  W. 

7  15  44 

n. 

Shadow 

Ingress  W. 

15  13    3 

I. 

Transit 

Egress  W. 

7  16  33 

IL 

Tmnsit 

Ingress  W. 

15  14  28 

II. 

Shadow 

Ingress  W. 

8  10  30 

ni. 

EcUpse 

Disapp.  W. 

15  14  37  26.5 

IT.— Visible  at  'WMhington. 
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WASHINGTON  MEAN  TIME 

1 

4. 

JANUARY. 

^     h     m     8 

15  15  3S{ 

d     h     m     8 

I. 

Occult 

Reapp.  W. 

m. 

Occult 

Reapp. 

23    0  22 

n. 

j^adow 

Egress  W. 

15  15  58 

L 

Shadow 

Ingress  W. 

23  11  39 

n. 

Transit 

Egress  W. 

15  17  20 

I. 

Transit 

Ingress  W. 

23  12  11 

IIL 

Occult. 

Reapp. 

15  21    1 

I. 

Shadow 

Egress  W. 

23  13  59 

I. 

Shadow 

Ingress  W. 

16    9  46 

I. 

Transit 

Egress  W. 

23  14  31 

I. 

Transit 

Ingress  W. 

16  10  26 

I. 

Eclipse 

Disapp.  W. 

24    8  54  11.3 

I. 

Shadow 

Egress  W. 

16  12    6 

U. 

Eclipse 

Disapp.  W. 

24  10  24  49.4 

I. 

Transit 

Egress  W. 

16  12  46 

L 

Occult 

Reapp.  W. 

24  11  42 

L 

Eclipse 

Disapp. 

17    7    0  47.5 

n. 

Occult 

Reapp.  W. 

24  14  18 

ir. 

Eclipse 

Disapp. 

17    7  48  17.3 

I. 

Shadow 

Ingress 

25    6    8 

I. 

Occult. 

Reapp.  W. 

17    9  58 

1. 

Transit 

Ingress 

25    637 

n. 

Occult 

Reapp.  W. 

17  12    0 

I. 

Shadow 

Egress  W. 

25    8  28 

L 

Shadow 

Ingress 

18    4  14 

I. 

Transit 

Egress  IV. 

25    8  57 

L 

Truusil 

Ingress 

18    4  52 

I. 

Eclipse 

Disapp. 

26    3  22  33.4 

I. 

Shadow 

Egress 

18    6  34 

n. 

Shadow 

Ingress 

26    4  53 

I. 

Transit 

Egress 

18    7  12 

n. 

Transit 

Ingress 

26    5  50 

IV. 

Shadow 

Ingress  W. 

18    8  26 

L 

Occult 

Reapp. 

26    6    8 

IV. 

Shadow 

Egress  W. 

18  13  29 

n. 

Shadow 

Egress 

26    7  48 

IV. 

Transit 

Ingress  W. 

18  14  23 

m. 

Shadow 

Ingress  W. 

26    8  23 

IV. 

Tngp^it 

Egregg 

18  ]19    6 

II. 

Transit 

Egress  W. 

26    8  42 

I. 

Eclipse 

Disapp. 

19    1  29    8.1 

m. 

Transit 

Ingress  W. 

26  10  15 

n. 

Shadow 

Ing?:eau8 

19    i2  20 

m. 

Shadow 

Fgress  W. 

26  12    6 

n. 

Traopit 

Ing^resi^ 

19    3  36 

♦ 

III. 

Trajjsit 

Pgi2Ps«»  yv. 

26  13  54 

I. 

Occult 

Rei|pp« 

19   4»i 

IV. 

Eclipse 

Disapp. 

26  )9    1  28.5 

UL 

Shadow 

Ingraw 

19   4  95 

L 

Shadow 

bigFfiSfi 

27    096 

n. 

j3lkadow 

Egiipe? 

19   5  W 

I. 

Transit 

Jngr^ 

27    I    3 

n. 

Transit 

Egnw 

19    6  28 

L 

3hadow 

Pgne^f 

27    256 

in. 

Transit 

Inaeas 

19    6  56 

I. 

Transit 

SgWSfl 

27    323 

m. 

Shadow 

Egi^  W. 

19    8    8 

IV. 

Occult 

Reapp. 

27    356 

m. 

Tnsmi 

£;gn^  W. 

19  10  35 

I. 

Eclipse 

Disapp. 

27  21  50  57.1 

I. 

Shadow 

Ingress 

19  22  42 

n. 

Eclipse 

Disapp. 

27^43  40i) 

L 

Trai^it 

Jpgiess 

19  39  13 

I. 

Occult 

IJeapp. 

28    034 

L 

Shadow 

JEgress 

20    }    ^ 

n. 

OcGMlt. 

Reapp. 

28    3  27 

l 

Traitfit 

JJgress 

20    J38 

L 

[£thado'9r 

Ingress 

28  19    5 

L 

C^li|^se 

Disapp. 

20  )9  57  30^ 

I. 

Tra^si^ 

Ingxeas 

28  19  29 

n. 

^lipS9 

Pisapp. 

20  91    7    5.9 

L 

Sfaado'^r 

Egre^ 

28  21  25 

L 

pc<^t 

Reapp. 

20  22  50 

L 

Tr^sij 

Egxess 

28  21  49 

XL 

Occult 

Reapp* 

21    1    9 

h 

EdpfiM 

Disapp.  »r. 

29  16  19  19.0 

I. 

Shadow 

Ingres  W. 

21  17  11 

II. 

6hadoi^ 

Ingi^ 

29  18  10 

h 

Transit 

Ipgress  W. 

21  17  45 

it 

Transit 

Ingmw 

29  18  56 

1. 

9iiadow 

Egress 

21  19  31 

I. 

Occult 

Reapp.. 

29  ^9    0 

L 

Tnuisift 

Egress 

21  30   5 

n. 

She^ow 

Egvjesfi 

29  21    4 

L 

ficlipse 

Disapp.  W. 

22  14  25  50.1 

n. 

Transit 

« 

Egi;^ 

29  21  48 

n. 

Shadow 

InguessW. 

22  15  37 

m. 

£cly>s9 

i>iWi>' 

,2^9^U    ifi 

n. 

Transit 

Ingress  W. 

22  16  43 

m. 

Occult 

jjeapp. 

30    3  41 

I. 

Occult 

Reapp.  W. 

22  17  W 

I. 

Shadp^r 

Ingneas  W. 

30  13  34 

n. 

Shadow 

Egl^BS 

22  18  31 

I. 

TnMifiit 

Ingress  W. 

30  13  55 

m. 

Eclipse 

Disapp. 

22  18  35  56X) 

I. 

Shadow 

Egress  W. 

30  15  54 

n. 

Tninsit 

Egress 

22  19  35 

I. 

Transit 

Egress  W. 

30  16  15 

Vv-rTjfiiy^  »^  Ww^ing!^' 
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WASHINGTON 

f  MEAN  TIME. 

• 

JANUARY. 

J.    Eclipse 

Disapp.  W. 

d     h     m     8 

31  10  47  42.1 

L 

Occult 

Reapp.  W. 

d     h    m     8 
31  13  26 

• 

n.    Eclipse 

Disapp.  W. 

31  13    1  27.0 

• 

Occult 

Reapp.  W. 

31  16  35 

Phases  of  the  Eelipses  of  the  Sate 

llites 
III. 

for  an  InTerting  Telescope. 

u. 

'^ 

7 

IV. 

d 

• 

r      ^ 

^ 

• 

FEBR1 

[JARY. 

- 

I.    Shadow 

Ingress  W. 

d     h    m     s 
18    2 

I. 

Eclipse 

Disapp. 

d     h    m     8 

5  18  12  55.9 

L    Transit 

Ingress  W. 

1    8  21 

L 

Occult 

Reapp. 

5  20  43 

L    Shadow 

Egress  W. 

1  10  22 

n. 

Shadow 

Ingress 

5  20  44 

I.    Transit 

Egress  W. 

1  10  41 

II. 

Transit 

Ingress 

5  21    9 

L    Eclipse 

Disapp. 

2    5  16    5.9 

IL 

Shadow 

Egress 

5  23  38 

II.    Shadow 

Ingress  W. 

2    727 

n. 

Transit 

Egress 

6    0    1 

L    Occult 

Reapp.  W. 

2    7  52 

ni. 

Eclipse 

Disapp. 

6    2  32  35.4 

n.    Transit 

Ingress  W. 

2    8    3 

rir. 

Occult 

Reapp. 

6    6  58 

II.    Shadow 

Egress  W. 

2  10  21 

I. 

Shadow 

Ingress  W. 

6  15  28 

IL    Transit 

Egress  W. 

2  10  55 

I. 

Transit 

Ingress  W. 

6  15  39 

m.    Shadow 

Ingress  W. 

2  12  22 

L 

Shadow 

Egress  W. 

6  17  48 

m.    Transit 

Ingress  W. 

2  13  32 

I. 

Transit 

Egress 

6  17  59 

m.    Shadow 

Egress  W. 

2  16    4 

I. 

Eclipse 

Disapp.  W. 

7  12  41  21.2 

m.    Transit 

Egress  W. 

2  17  12 

L 

Occult 

Reapp.  W. 

7  15    9 

I.    Shadow 

Ingress 

3    2  31 

n. 

Eclipse 

Disapp.  W. 

7  15  38    9.0 

L    Transit 

Ingress 

3    2  47 

n. 

Occult 

Reapp. 

7  18  50 

I.    Shadow 

Egress 

3    4  51 

I. 

Shadow 

Ingress  W. 

8    956 

L    Transit 

Egress 

3    5    7 

L 

Transit 

Ingress  W. 

8  10    5 

L    Eclipse 

Disapp. 

3  23  44  32.0 

I. 

Shadow 

Egress  W. 

8  12  16 

I.    Occult. 

Reapp. 

4    2  18 

L 

Transit 

Egress  W. 

8  12  25 

n.    Eclipse 

Disapp. 

4    2  20  19.5 

L 

Eclipse 

Disapp.  W. 

9    7    9  46^ 

IV.    Shadow 

Ingress 

4    225 

I. 

Occult 

Reapp.  W. 

9    935 

IV.    Transit 

Ingress 

4    4  48 

u. 

Shadow 

Ingress  W. 

9  10    1 

n.    Occult. 

Reapp. 

4    5  43 

n. 

Transit 

Ingress  W. 

9  10  16 

IV.    Shadow 

Egress  W. 

4    7  17 

n. 

Shadow 

Egress  W. 

9  12  55 

IV.    Transit 

Egress  W. 

4    930 

n. 

Transit 

Egress  W. 

9  13    8 

L    Shadow 

Ingress 

420  59 

in. 

Shadow 

Ingress  W. 

9  16  20 

I.    Transit 

Ingress 

4  21  13 

ID. 

Transit 

Ingress  W. 

9  16  49 

I.    Shadow 

Egress 

4  23  19 

in. 

Shadow 

Egress 

920    2 

L    Tmnflit 

Egress 

423  33 

III. 

Transit 

Egress 

920  29 

W.— ViaiUe  At  Vaahtngtoiv 
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WASHINGTON  MEAN  TIME 

1 

FEBRUARY. 

' 

d     h     m     a 

d     k     m     8 

L    Shadow 

Ingress 

10    4  25 

I. 

Eclipse 

Reapp. 

18    5  47    4.2 

I.    Tranflit 

Ingress 

10    4  31 

n. 

Occult 

Disapp.  W. 

18    7  20 

I.    Shadow 

Egress  W. 

10    6  45 

n. 

Eclipse 

Reapp.  W. 

18  10  23  43.5 

I.    Transit 

Egress  W. 

10    6  51 

L 

Transit 

Ingress 

19    0  41 

L    Eclipse 

l^sapp. 

11    1  38  15.1 

L 

Shadow 

Ingress 

19    0  48 

I.    Occult. 

Reapp. 

11    4    1 

I. 

Transit 

Egress 

19    3    1 

11.    Eclipse 

Disapp. 

11    4  57    3.4 

I. 

Shadow 

Egress 

19    3    8 

IL    Occult. 

Reapp.  W. 

11    7  57 

I. 

Occult 

Disapp. 

19  21  50 

I.    Shadow 

Ingress 

11  22  53 

I. 

Eclipse 

Reapp. 

20    0  15  31.8 

I.    Transit 

Ingress 

11  22  57 

n. 

Transit 

Ingress 

20    1  a5 

I.    Shadow 

Egress 

12    1  13 

n. 

Shadow 

Ingress 

20    1  52 

L    Transit 

Egress 

12    1  17 

u. 

Transit 

Egress 

20    4  28 

IV.    Eclipse 

Disapp.  W. 

12  13    1  32.0 

u. 

Shadow 

Egress 

20    4  46 

IV.    Occult 

Reapp. 

12  18    8 

m. 

Occult 

Disapp.  W. 

20    9  49 

L    Eclipse 

Disapp. 

12  20    6  40.9 

m. 

Eclipse 

Reapp.  W. 

20  14    1  16.3 

I.    Occult 

Reapp. 

12  22  27 

IV. 

Transit 

Ingress 

20  18  55 

n.    Shadow 

Ingress 

12  23  16 

I. 

Transit 

Ingress 

20  19    7 

n.    Transit 

Ingress 

12  23  23 

I. 

Shadow 

Ingress 

20  19  17 

n.    Shadow 

Egress 

13    2  12 

IV. 

Shadow 

Ingress 

20  20  24 

n.    Transit 

Egress 

13    2  15 

I. 

Transit 

Ingress 

20  21  27 

ni.    Eclipse 

Disapp.  W. 

13    6  30  41.2 

I. 

Shadow 

Egress 

20  21  37 

m.    Occult. 

Reapp.  W. 

13  10  13 

IV. 

Transit 

Egress 

20  23  40 

I.    Shadow 

Ingress  W. 

13  17  22 

IV. 

Shadow 

Egress 

21    1  15 

I.    Transit 

Ingress  W. 

13  17  23 

I. 

Occult 

Disapp.  W. 

21  16  16 

I.    Shadow 

Egress 

13  19  42 

I. 

Eclipse 

Reapp. 

21  18  44    1.6 

'  I.    Transit 

Egress 

13  19  43 

n. 

Occult 

Disapp. 

21  20  28 

L    Occult 

Disapp.  W. 

14  14  33 

n. 

Eclipse 

Reapp. 

21  23  41  31.3 

L    Occult 

Reapp.  W. 

14  16  52 

L 

Transit 

Ingress  W. 

22  13  33 

n.    Occult 

Disapp. 

14  18  13 

I. 

Shadow 

Ingress  W. 

22  13  45 

n.    Eclipse 

Reapp. 

14  21    4  57.1 

I. 

Transit 

Egress  W. 

22  15  53 

I.    Transit 

Ingress  W. 

15  11  49 

L 

Shadow 

Egress  W. 

22  16    5 

L    Shadow 

Ingress  W. 

15  11  51 

L 

Occult 

Disapp.  W. 

23  10  42 

1.    Transit 

Egress  W. 

15  14    9 

I. 

Eclipse 

Reapp.  W. 

23  13  12  30.9 

I.    Shadow 

Egress  W. 

15  14  11 

II. 

Transit 

Ingress  W. 

23  14  42 

1.    Occult 

Disapp.  W. 

16    8  58 

B. 

Shadow 

Ingress  W. 

23  15    9 

I.    Eclipse 

Reapp.  W. 

16  11  18  33.6 

u. 

Transit 

Egress  W. 

23  17  34 

II.    Transit 

Ingress  W. 

16  12  29 

II. 

Shadow 

Egress 

23  18    3 

n.    Shadow 

Ingress  W. 

16  12  35 

ni. 

Transit 

Ingress 

23  23  20 

IL    Transit 

Egress   W. 

16  15  21 

m. 

Shadow 

Ingress 

24    0  17 

II.-   Shadow 

Egress  W. 

16  15  29 

m. 

Transit 

Egress 

24    3    2 

m.    Transit 

Ingress 

16  20    5 

ni. 

Shadow 

Egress 

24    4    0 

III.    Shadow 

Ingress 

16  20  19 

I. 

Tnuisit 

Ingress  W. 

24    7  59 

m.    Transit 

Egress 

16  23  45 

I. 

Shadow 

.  Ingress  W. 

24    8  14 

III.    Shadow 

Egress 

17    0    0 

I. 

Transit 

Egress  W. 

24  10  19 

I.    Transit 

Ingress  W. 

17    6  15 

I. 

Shadow 

Egress  W. 

24  10  34 

L    Shadow 

Ingress  W. 

17    6  20 

I. 

Occult 

Disapp. 

25    5    8 

L    Transit 

Egress  W. 

17    8  35 

I. 

Eclipse 

Reapp.  W. 

25    7  41    4.0 

L    Shadow 

Egress  W. 

17    8  40 

II. 

Occult 

Disapp.  W. 

25    9  36 

L    Occult 

Disapp. 

18    3  24 

IL 

Eclipse 

Reapp.  W. 

25  13    0  16.9 
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WASHINGTON  MEAN  TIME. 

FEBRUARY. 

L 

Transit 

Ingress 

d     h     m     8 

26    225 

m. 

Occult 

Disapp.  W. 

d     h    m     8 
27  13    5 

I. 

.  Shadow 

Ingress 

26    2  42 

m. 

Eclipse 

Reapp. 

27  17  59  29.4 

t 

Transit 

Egress 

26    4  45 

L 

Transit 

Ingress 

27  20  51 

L 

Shadow 

Egress 

26    5    2 

I. 

Shadow 

Ingress 

27  21  11 

I. 

Occult 

Disapp* 

26  23  34 

I. 

Transit 

Egress 

27  23  11 

I. 

Eclipse 

Reapp. 

27    2    9  33.9 

I. 

Shadow 

Egress 

27  23  31 

n. 

Transit 

Ligress 

27    3  49 

I. 

Occult 

Disapp. 

28  18    0 

u. 

Shadow 

Ingress 

27    4  26 

L 

Eclipse 

Reapp. 

28  20  38    ai 

n. 

Transit 

Egress  W. 

27    6  41 

IL 

Occult 

Dinpp. 

28  22  44 

n. 

Shadow 

Egress  W. 

27    7  20 

■ 

Phases  of  the  Eclipses  of  the  Satellites  for  an  InTerting  Telescope. 

I. 

•F 

\ 

m. 

d/ 

^ 

^ 

y 

U 

n. 

^ 

--H* 

IV. 

d/ 

^ 

1 

MARCH 

. 

m 

n. 

Eclipse 

Reapp. 

d     h     m     8 

1  2  18  ai 

L 

Eclipse 

Reapp.  W. 

d     b     m      8 

4    9  35  12.8 

IV. 

Occult. 

Disapp. 

1    332 

n. 

Occult 

Disapp.  W. 

4  11  52 

IV. 

Eclipse 

Reapp.  W. 

1  1]  42  25.7 

n. 

Eclipse 

Reapp.  W. 

4  15  36  49.7 

I. 

Transit 

Ingress  W. 

1  15  17 

L 

Transit 

Ingress 

5    4  10 

I. 

Shadow 

Ingress  W. 

1  15  39 

L 

Shadow 

Ingress 

5    437 

I. 

Transit 

Egress 

1  17  87 

L 

Transit 

Egress  W. 

5    630 

I. 

Shadow 

Egress 

1  17  59 

L 

Shadow 

Egress  W. 

5    657 

L 

Occult 

Disapp.  W. 

2  12  26 

L 

Occult 

Disapp. 

6    1  18 

L 

Eclipse 

Reapp.  W. 

2  15    6  37.5 

L 

Eclipse 

Reapp. 

6    4    3  44.7 

IL 

Transit 

Ingress  W. 

2  16  56 

IL 

Transit 

Ingress 

6    6    3 

n. 

Shadow 

Ingress 

2  17  44 

IL 

Shadow 

Ingress  W. 

6    7    1 

IL 

Transit 

Egress 

2  19  48 

IL 

Transit 

Egress  W. 

6    8  55 

u. 

Shadow 

Egress 

220  38 

n. 

Shadow 

Egress  W. 

6    9  55 

lU. 

Transit 

Ingress 

3    2  39 

m. 

Occult 

Disapp.  W. 

6  16  23 

m. 

Shadow 

Ingress 

3    4  17 

m. 

Eclipse 

Reapp. 

6  21  57  5^3 

III. 

Transit 

Egress  W. 

3    6  20 

L 

Transit 

Ingress 

6  22  36 

m. 

Shadow 

Egress  W. 

3    759 

L 

Shadow 

Ingress 

623    5 

L 

Transit 

Ingress  W. 

3    9  43 

L 

Transit 

Egress 

7    056 

L 

Shadow 

Ingres^  W. 

3  10    8 

L 

Shadow 

Egress 

7    1  25 

*  ♦ 

I. 

Transit 

Egress  W. 

3  12    3 

L 

Occult. 

Disapp. 

7  19  44 

I. 

Shadow 

Egress  W. 

3  12  28 

L 

Eclipse 

Reapp. 

7  22  32  19.1 

1. 

Occult 

Disapp.  W. 

4    6  52 

IL 

Occult 

Disapp. 

8    11           1 
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WASHINGTON  MEAN  TIME 

1 
1. 

MARCH 

. 

n.    Eclipse 

Reapp. 

d     h     m     a 

8    4  54  40.5 

I. 

Transit 

Egress 

d      h     m      B 

15  21    8 

L    Transit 

Ingress 

8  17    2 

I. 

Shadow 

Egress 

15  21  48 

I.    Siuidow 

Ingress 

8  17  34 

L 

Occult 

Disapp.  W. 

16  15  55 

L    Transit 

Egress 

8  19  23 

I. 

Eclipse 

Reapp. 

16  18  55  15.3 

I.    Shadow 

Egress 

8  19  54 

IL 

Transit 

Ingress 

16  21  28 

IV.    Transit 

Ingress  W. 

9    9  14 

n. 

Shadow 

Ingress 

16  22  54 

IV.    Transit 

Egress  W. 

9  14    0 

II. 

Transit 

Egress 

17    0  20 

I.    Occult. 

Disapp.  W. 

9  14  10 

n. 

Shadow 

Egress 

17    1  47 

IV.    Shadow 

Ingress  W. 

9  14  24 

IIL 

Transit 

Ingress  W. 

17    9  21 

I.    Eclipse 

Reapp. 

9  17    0  52.2 

m. 

Shadow 

Ingress  W. 

17  12  15 

II.    Transit 

Ingress 

9  19  11 

IIL 

Transit 

Egress  W. 

17  13    2 

IV.    Shadow 

Egress 

9  19  12 

L 

Transit 

Ingress  W. 

17  13  15 

II.    Shadow 

Ingress 

9  20  19 

L 

Shadow 

Ingress  W. 

17  13  57 

n.    Transit 

Egress 

9  22    3 

L 

Transit 

Egress  W. 

17  15  35 

IL    Shadow 

Egress 

9  23  12 

m. 

Shadow 

Egress 

17  15  56 

IIL    Transit 

Ligress 

10    5  59 

L 

Shadow 

Egress 

17  16  17 

IIL    Shadow 

Ingress  W. 

10    8  16 

IV. 

Occult 

Disapp. 

17  18    5 

m.    Transit 

Egress  W. 

10    9  40 

IV. 

Occult 

Reapp. 

17  22  53 

L    Transit 

Ingress  W. 

10  11  29 

IV. 

Eclipse 

Disapp. 

18    1    4  25.1 

m.    Shadow 

Egress  W. 

10  11  58 

IV. 

Eclipse 

Reapp. 

18    5  41  47.1 

I     Shadow 

Ingress  W. 

10  12    2 

I. 

Occult 

Disapp.  W. 

18  10  22 

I.    Transit 

Egress  W. 

10  13  49 

L 

Eclipse 

Reapp.  W. 

18  13  23  55.0 

I.    Shadow 

Egress  W. 

10  14  22 

U. 

Occult 

Disapp. 

18  16  29 

I.    Occult 

Disapp.  W. 

11     8  36 

u. 

Eclipse 

Reapp. 

18  20  49  54.4 

I.    Eclipse 

Reapp.  W. 

11  11  29  29.9 

L 

Transit 

Ingress  W. 

19    7  41 

II.    Occult 

Disapp.  W. 

11  14  10 

L 

Shadow 

Ingress  W. 

19    8  26 

n.    Eclipse 

Reapp. 

11  18  13  22.4 

L 

Transit 

Egress  W. 

19  10    I 

L    Transit 

Ingress 

12    5  55 

I. 

Shadow 

Egress  W. 

19  10  46 

I.    Shadow 

Ingress  W. 

12    6  31 

L 

Occult 

Disapp. 

20    4  49 

L    Transit 

Egress  W. 

12    8  15 

L 

Eclipse 

Reapp.  W. 

20    7  52  30.8 

I.    Shadow 

Egress  W. 

12    8  51 

II. 

Transit 

Ingress  W. 

20  10  37 

L    Occult 

Disapp. 

13    3    3 

U. 

Shadow 

Ingress  W. 

20  12  11 

I.    Eclipse 

Reapp. 

13    5  58    3.8 

U. 

Transit 

Egress  W. 

20  13  30 

II.    Transit 

Ingress  W. 

13    8  19 

U. 

Shadow 

Egress  W. 

20  15    4 

II.     Shadow 

Ligress  W. 

13    9  36 

UL 

Occult 

Disapp. 

20  23    9 

II.    Transit 

Egress  W. 

13  11  11 

L 

Transit 

Ingress 

21    2    8 

n.    Shadow 

Egress  W. 

13  12  29 

L 

Shadow 

Ingress 

21    2  55 

m.    Occult 

Disapp. 

13  19  45 

L 

Transit 

Egress 

21    4  28 

I.    Transit 

Ingress 

14    0  22 

I. 

Shadow 

Egress 

21    5  15 

I.    Shadow 

Ingress 

14    1    0 

m. 

Eclipse 

Reapp. 

21    5  55  57.7 

in.    Eclipse 

Reapp. 

14    1  57    8.4 

L 

Occult 

Disapp. 

21  23  16 

I.    Transit 

Egress 

14    2  42 

L 

Eclipse 

Reapp. 

22    2  21    9.4 

I.    Shadow 

Egress 

14    3  20 

n. 

Occult 

Disapp. 

22    5  39 

L    Occult 

Disapp. 

14  21  29 

II. 

Eclipse 

Reapp.  W. 

22  10    7  47.4 

L    Eclipse 

Reapp. 

15    0  26  40.3 

L 

Transit 

Ingress 

22  20  35 

n.    Occult 

Disapp. 

15    3  19 

L 

Shadow 

Ingress 

22  21  24 

n.    Eclipse 

Reapp.  W. 

15    7  31  14.7 

L 

Transit 

Egress 

22  22  55 

I.    Transit 

Ingress 

15  18  48 

L 

Shadow 

Egress 

22  23  44 

L    Shadow 

Ingress 

15  19  28 

L 

Occult 

Disapp. 

23  17  42 
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WASHINGTGIS 

[  MEAN  TIME 

1 
t. 

• 

MARCH. 

d     h     m .  8 

d     h     m     s 

L    Eclipse 

Reapp. 

23  20  49  46.0 

UL    Occult 

Disapp. 

28    238 

U.    Transit 

Ingress 

23  23  47 

I.    Transit 

Ingress 

28    356 

n.    Shadow 

Ingress 

24    1  29 

I.    Shadow 

Ingress 

28    4  50 

II.    Transit 

Egress 

24    2  40 

I.    Transit 

Egress 

28    6  16 

11.    Shadow 

Egress 

24    4  22 

ni.    Occult 

Reapp. 

28    620 

m.    Transit 

Ingress  W. 

24  12  48 

UL    Eclipse 

Disapp. 

28    6  23  48.9 

I.    Transit 

Ingress  W. 

24  15    2 

L    Shadow 

Egress  W. 

28    7  10 

I.    Shadow 

Ingress 

24  15  52 

m.    Eclipse 

Reapp.  W. 

28    9  55    5.3 

ni.    Shadow 

Ingress 

24  16  14 

L    Occult 

Disapp. 

29    1    3 

m.    Transit 

Egress 

24  16  29 

L    Eclipse 

Reiapp. 

29    4  15  45.8 

I.    Transit 

Egress 

24  17  22 

n.    Occult 

Disapp.  W. 

2D    8    1 

I.    Shadow 

Egress 

24  18  12 

II.    Eclipse 

Reapp.  W. 

29  12  44  16J9 

m.    Shadow 

Egress 

24  19  55 

I.    Transit 

Ingress 

29  22  23 

I.    Occult. 

Disapp.  W. 

25  12    9 

L    Shadow 

Ingress 

29  23  19 

I.    Eclipse 

Reapp.  W. 

25  15  18  27.8 

I.    Transit 

Egress 

30    043 

n.    Occult 

Disapp. 

25  18  50 

I.    Shadow 

Egress 

30    1  39 

U.    Eclipse 

Reapp. 

25  23  26  23.5 

I.    Occult 

Disapp. 

30  19  30 

IV.    Transit 

Ingress 

26    0    9 

L    Eclipse 

Reapp. 

30  22  44  23.9 

IV.    Transit 

Egress 

26    5    0 

n.    Transit 

Ingress 

31    2    8 

IV.    Shadow 

Ingress  W. 

26    8  25 

n.    Shadow 

Ingress 

31    4    4 

1.    Transit 

Ingress  W. 

26    9  29 

II.    Transit 

Egress 

31    5    1 

L    Shadow 

Ingress  W. 

26  10  21 

IL    Shadow 

Egress 

31    6  57 

L    Transit 

Egress  W. 

26  11  49 

m.    Transit 

Ingress 

31  16  19 

I.    Shadow 

Egress  W. 

26  12  41 

I     Transit 

Ingress 

31  16  50 

rV.    Shadow 

Egress  W. 

26  13  12 

L    Shadow 

Ingress 

31  17  48 

I.    Occult 

Disapp. 

27    636 

L    Transit 

Egress 

31  19  10 

L    Eclipse 

Reapp.  W. 

27    9  47    5.5 

III.    Transit 

Egress 

31  20    0 

n.    Transit 

Ingress  W, 

27  12  57 

I.    Shadow 

Egress 

31  20    8 

n.    Shadow 

Ingress  W. 

27  14  46 

m.    Shadow 

Ingress 

31  20  13 

II.    Transit 

Egress 

27  15  50 

III.    Shadow 

Egress 

31  23  54 

n.    Shadow 

Egress 

27  17  39 

Phaiei  of  the  Eelipsei  of  the  Sat 

ellites  for  an  InTertins  Teleieope. 

I. 

H-' 

n.      ^ 

\          r 

ii. 

^  •■ 

r 

• 

.V  r- 

\      d 

r 
• 

^ 

KZ 

W.^yiaUde  at  WaabiDgUm. 


JUPITER'S  SATELLITES,  1873.     459 


WASHINGTON  MEAN  TIME. 

APRIL. 

d     h     m     8 

d      h     m      B     ' 

I. 

Occult. 

Disapp.  W. 

1  13  57 

I.    Eclipse 

Reapp. 

8  19    7  52.8 

I. 

Eclipse 

Reapp. 

1  17  13    7.2 

n.    OcculL 

Disapp. 

8  23  38 

a 

Occult. 

Disapp. 

1  21  13 

IL    Eclipse 

Reapp. 

9    4  39    8.8 

a 

Eclipse 

Reapp. 

2    2    2  49.1 

L    Transit 

Ingress  W. 

9  13    6 

L 

Transit 

Ingress  W. 

2  11  17 

I.    Shadow 

Ingress  W. 

9  14  11 

L 

Shadow 

Ingress  W. 

2  12  16 

L    Transit 

Egress 

9  15  26 

I. 

Transit 

Egress  W. 

2  13  37 

I.    Shadow 

Egress 

9  16  31 

L 

Shadow 

Egress  W. 

2  14  36 

I.    Occult. 

Disapp.  W. 

10  10  13 

I. 

Occult. 

Disapp.  W. 

3    8  24 

I.    Eclipse 

Reapp.  W. 

10  13  36  33.5 

IV. 

Occult. 

Disapp.  W. 

3    924 

IL    Transit 

Ingress 

10  17  45 

I. 

Eclipse 

Reapp.  W. 

3  11  41  46.1 

n.    Shadow 

Ingress 

10  19  58 

IV. 

Occult. 

Reapp.  W. 

3  14  15 

11.    Transit 

Egress 

10  20  38 

II. 

Transit 

Ingress 

3  15  20 

n.    Shadow 

Egress 

10  22  51 

n. 

Shadow 

Ingress 

3  17  22 

L    Transit 

Ingress  W. 

11    7  33 

n. 

Transit 

Egress 

3  16  13 

I.    Shadow 

Ingress  W. 

11    8  39 

IV. 

Eclipse 

Disapp. 

3  19    6  23.9 

ni.    Occult 

Disapp.  W. 

11    9  48 

n. 

Shadow 

Egress 

3  20  15 

I.    Transit 

Egress  W. 

11    9  53 

IV. 

Eclipse 

Reapp. 

3  23  41  17.9 

I.    Shadow 

Egress  W. 

11  10  59 

I. 

Transit 

Ingress 

4    5  44 

TIL    Occult 

Reapp.  W. 

11  13  30 

UL 

Occult. 

Disapp. 

4    6  11 

III.    Eclipse 

Disapp.  W. 

11  14  21  43.5 

L 

Shadow 

Ingress 

4    6  45 

IV.    Transit 

Ingress 

11  15  56 

I. 

Transit 

Egress  W. 

4    8    4 

lU.    Eclipse 

Reapp. 

11  17  52  25.5 

I. 

Shadow 

Egress  W. 

4    9    5 

IV.    Transit 

Egress 

11  20  47 

UL 

Occult 

Reapp.  W. 

4    9  52 

IV.    Shadow 

Ingress 

12    2  26 

m. 

Eclipse 

Disapp.  W. 

4  10  22  46.3 

I.    Occult 

Disapp. 

12    4  40 

UL 

Eclipse 

Reapp.  W. 

4  13  53  45.9 

IV.    Shadow 

Egress  W. 

12  ^7  10 

1. 

Occult. 

Disapp. 

5    2  51 

I.    Eclipse 

Reapp.  W. 

12    8    5  17.4 

I. 

Eclipse 

Reapp. 

5    6  10  28.1 

n.    Occult 

Disapp.  W. 

12  12  51 

n. 

Occult. 

Disapp.  W. 

5  10  25 

U.    Eclipse 

Reapp. 
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Egress 

31  22  34 

IV.    Occult 

Reapp. 

30    0  24 

L 

Shadow 

Egress 

31  23    6 

Phtsei  of  the  Eelipiei  of  the  Sate 

Uitfi 

for  an  InyertiiiK  Teleieope. 
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AUGUST 

1 

d     h     m     8 

d     h     m     s 

L    Occult 

Disapp. 

1  17  28 

L 

Occult 

Disapp. 

3  11  58 

L    Eclipse 

Reapp. 

1  20  16  46i2 

L 

Eclipse 

Reapp. 

3  14  45  30.8 

n.    Transit 

Ingress 

2  12  44 

IIL 

Occult 

Disapp. 

4    4    5 

II.    Shadow 

Ingress 

2  13  47 

n. 

Occult 

Disapp. 

4    733 

I.    Transit 

Ingress 

2  14  44 

L 

Transit 

Ingress 

4    9  14 

I.    Shadow 

Ingress 

2  15  15 

III. 

Eclipse 

Reapp. 

4    9  36  40.8 

U.    Thmsit 

Egress 

2  15  36 

L 

Shadow 

Ingress 

4    944 

n.    Shadow 

Egress 

2  16  36 

IL 

Eclipse 

Reapp. 

4  11  17  42.6 

I.    Transit 

Egress 

2  17    4 

I. 

Transit 

Egress 

4  n  34 

L    Shadow 

Egress 

8  17  34 

I. 
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4  12    3 

^k—¥Uble  »t  WMfaiBCtoiL 


JUPIT£R'S  SAT£L.L.1T£S,  d873.      469 


WASHINGTOM 

[  MEAN  TIME 

. 

The  Satellites  are  invisible  from  August  5th  to  October  3d,  Jupiter  being  too 

near  the  Sun. 

OCTOBER. 

d     h     ni     s 

d     h     m     s 

lU.     Shadow 

Ingress 

4    3  45 

III. 

Shadow 

Ingress 

11    7  43 

nr.    Transit 

Ingress 

4    5  45 

m. 

Transit 

Ingress 

11  10    9 

III.     Shadow 

Egress 

4    7  14 

UL 

Shadow 

Egress 

11  11  11 

in.    Transit 

Egress 

4    9  14 

Eclipse 

Disapp. 

11  13    5  41.7 

I.    Eclipse 

Disapp. 

4  11  11  45.1 

m. 

Transit 

Egress 

11  13  37 

I.    Occult. 

Reapp. 

4  13  58 

J, 

Occult 

Reapp. 

11  15  58 

iV.    Eclipse 

Disapp. 

5    1  27  17.0 

Shadow 

Ingress 

12  10  14 

IV.    Eclipse 

Reapp. 

5    5  14  44.0 

Transit 

Ingress 

12  10  50 

IV.    Occult 

Disapp. 

5    6    9 

Shadow 

Egress 

12  12  32 

I.    Shadow 

Ingress 

5    8  20 

Transit 

Egress 

12  13    9 

I.    Transit 

Ingress 

5    8  50 

u. 

Shadow 

Ingress 

12  15  53 

IV.    Occult. 

Reapp. 

5  10  13 

n. 

Transit 

Ingress  W. 

12  17    7 

I.    Shadow 

Egress 

5  10  38 

n. 

Shadow 

Egi-ess 

12  16  39 

I.    Transit 

Egress 

5  11    9 

n. 

Transit 

Egress 

12  19  53 

II.    Shadow 

Ingress 

5  13  17 

L 

Eclipse 

Disapp. 

13    7  34  13.6 

U.    Transit 

Ingress 

5  14  18 

IV. 

Shadow 

Ingress 

13    8  35 

n.    Shadow 

Egress 

5  16    3 

I. 

Occult 

Reapp. 

13  10  28 

IT.    Transit 

Egress  W.      5  17    5 

IV. 

Shadow 

Egress 

13  12  33 

I.    Eclipse 

Disapp. 

6    5  40  18.7 

IV. 

Transit 

Ingress 

13  14  36 

L    Occult. 

Reapp. 

6    828 

IV. 

Transit 

Egress 

13  18  32 

L    Shadow 

Ingress 

7    2  48 

h 

Shadow 

Ingress 

14    4  42 

I.    Transit 

Ingress 

7    3  20 

I. 

Transit 

Ingress 

14    5  20 

I.    Shadow 

Egress 

7    5    7 

I. 

Shadow 

Egress 

14    7    0 

I.    Transit 

Egress 

7    539 

I. 

Transit 

Egress 

14    7  39 

n.    Eclipse 

Disapp. 

7    7  39    2.0 

n. 

Eclipse 

Disapp. 

14  10  12  41.7 

n.    Occult 

Reapp. 

7  11  27 

TI. 

Occult 

Reapp. 

14  14  13 

ni.    Eclipse 

Disapp. 

7  18    2  11.1 

m. 

Eclipse 

Disapp. 

14  22    0  36.0 

IIT.    Occult 

Reapp. 

723  39 

L 

Eclipse 

Disapp. 

15    2    2  37.8 

L    Eclipse 

Disapp. 

8    0    8  44.3 

m. 

Occult 

Reapp. 

15    4    2 

L    Occult 

Reapp. 

8    258 

I. 

Occult 

Reapp. 

15    4  58 

I.    Shadow 

Ingress 

8  21  17 

I. 

Shadow 

Ingress 

15  23  10 

L    Transit 

Ingress 

8  21  50 

I. 

Transit 

Ingress 

15  23  50 

I.    Shadow 

Egress 

8  23  36 

L 

Shadow 

Egress 

16    1  28 

L    Transit 

Egress 

9    0    9 

I. 

Transit 

Egress 

16    2    8 

II.    Shadow 

Ingress 

9    235 

u. 

Shadow 

Ingress 

16    5  11 

IL    Transit 

Ingress 

9    3  42 

IL 

Transit 

Ingress 

16    6  31 

n.    Shadow 

Egress 

9    5  22 

a 

Shadow 

Egress 

16    7  57 

n.    Transit 

Egress 

9    629 

n. 

Transit 

Egress 

16    9  17 

I.    EcUpse 

Disapp. 

9  18  37  15.6 

L 

Eclipse 

Disapp. 

16  20  31    7i» 

I.    Occult 

Reapp. 

9  21  28 

I. 

Occult 

Reapp. 

16  23  28 

L    Shadow 

Ingress 

10  15  45 

I. 

Shadow 

Ingress  W. 

17  17  39 

L    Transit 

Ingress 

10  16  20 

I. 

Transit 

Ingress 

17  18  20 

L    Shadow 

Egress 

10  18    4 

I. 

Shadow 

Egress 

17  19  57 

I.    Transit 

Egress 

10  18  39 

L 

Transit 

Egress 

17  20  38 

n.    Eclipse 

Disapp. 

10  20  55  52.1 

n. 

Eclipse 

Disapp. 

17  23  29  29.2 

11.    Occult 

Reapp. 

11    0  50 

IL 

Occult 

Reapp. 

18    3  36 
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• 

WASHINGTON 

MEAN  TIME 

1 
1. 

OCTOBER. 
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Shadow 

Ingress 

18  11  41 

III. 

Shadow 

Ingress 

25  15  39 

m. 

Transit 

Ingress 

18  14  33 

L 

Eclipse 

Disapp.  W. 
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1. 
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Disapp. 
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IIL 

Transit 

Ingress 

25  18  56 
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Shadow 

Egress 
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Egress 
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L 
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Transit 
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18  18    0 

lU. 

Transit 
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Transit 

Ingress 
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I. 

Transit 
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26  14  49 

L 

Shadow 

Egress 

19  14  25 

L 

Shadow 
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26  16  19 

I. 

Transit 

Egress 
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I. 

Transit 

Egross  W. 
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Shadow 

Ingress 

19  18  28 
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Shadow 

Ingress 
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Transit 

Ingress 

19  19  55 

U. 

Transit 

Ingress 

26  22  42 

II. 

Shadow 

Egress 

19  21  14 
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Shadow 

Egress 

26  28  49 

II. 

Transit 

Egress 

19  22  40 

n. 

Transit 

Egress 

27    1  27 

I. 

Eclipse 

Disapp. 

20    9  28    2.7 

I. 

Eclipse 

Disapp. 

27  11  21  45.7 

L 

Occult. 
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20  12  28 

I. 

Occult 
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27  14  27 

I. 

Shadow 

Ingress 

21    6  36 

L 

Shadow 

Ingress 
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I. 

Transit 

Ingress 

21    7  19 

1. 

Transit 

Ingress 

28    9  18 

L 

Shadow 

Egress 

21    8  54 

I. 

Shadow 

Egress 

28  10  47 

I. 

Transit 

Egress 

21    9  37 

I. 

Transit 

Egress 

28  11  86 

U. 

Eclipse 

Disapp. 

21  38  46  20.0 

n. 

Eclipse 

Bisapp. 

28  15  20    1:8 

U. 

Occult 

Reapp.  W. 

21  16  58 

II. 

Occult 

Reapp. 

28  19  48 

IV. 

Eclipse 

Disapp. 

21  19  27    2.0 

L 

Eclipse 

Disapp. 

29    5  50    6.9 

IV. 

ESclipse 

Reapp.    ■ 

21  28    8  11.8 

m. 

Eclipse 

Disapp. 

29    5  56  11.0 

in. 

Ellipse 

Disapp. 

22    1  58  27.8 

I. 

Occult. 

Reapp. 

29    8  57 

IV. 

Occult 

Disapp. 

22    294 

ni. 

Elclipse 

Reapp. 

29    9  IS  39.9 

L 

Eclipse 

Disapp. 

22    3  56  25.3 

m. 

Occult 

Disapp. 

29    920 

IV. 

Occult 

Reapp. 

22    6  21 

ui. 

Occult 

Reapp. 

29  12  48 

I. 

Occult 

Reapp. 

22    658 

IV. 

Shadow 

Ingress 

30    2  38 

ni. 

Occult 

Reapp. 

22    824 

I. 

Shadow 

Ingress 

30    2  56 

I. 

Shadow 

Ingress 

23    1    4 

I. 

Transit 

Ingress 

30    348 

L 

Transit 

Ingress 

23    1  49 

L 

Shadow 

Egress 

30    5  16 

L 

Shadow 

Egress 

23    322 

I. 

Transit 

Egress 

30    6    6 

I. 

Transit 

Egress 

23    4    7 

IV. 

Shadow 

Egress 

30    626 

n. 

Shadow 

Ingress 

23    7  46 

n. 

Shadow 

Ingress 

30  10  22 

u. 

Transit 

Ingress 

23    9  19 

IV. 

Transit 

Ingress 

30  lOfiO 

n. 

Shadow 

Egress 

23  10  32 

n. 

Transit 

Ingress 

30  12    5 

n. 

Transit 

Egress 

23  12    4 

n. 

Shadow 

Eigress 

30  18   7 

I. 

Eclipse 

Disapp. 

23  22  24  53.5 

IV. 

Transit 

Egress 

30  14  29 

I. 

Occult 

Reapp. 

24    1  28 

n. 

Transit 

Egress 

30  14  50 

I. 

Shadow 

Ingress 

24  19  32 

I. 

Eclipse 

Disapp. 

31    0  18  33j6 

L 

Transit 

Ingress 

24  20  19 

I. 

Occult 

Reapp. 

31    8  27 

L 

Shadow 

Egress 

24  21  50 

I. 

Shadow 

Ingress 

311H  26 

L 

Transit 

Egress 

24  22  37 

I. 

Transit 

Ingress 

31S2  18 

u. 

Eclipse 

Disapp. 

25    2    3    7.8 

I. 

Shadow 

Egress 

31  28  44 

a 

Occult 

Reapp. 

25    6  21 
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OCTOBEB. 

Fkuei  of  tke  lelipiei  ti  the  Satellitei  for  ta  Inrertiag  Telescope. 
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Shadow 
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Reapp.  W. 

7  17    1  12.7 
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Ingress  W. 
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L    Transit 
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Transit 
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223  39 
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Shadow 
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8    2    8 

II.    Shadow 
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Transit 
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Eclipse 

Disapp. 
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L    Eclipse 

Disapp. 
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n. 

Occult 

Rei^p. 

8  11  49 

L    Occult. 

Reapp.  W. 

3  16  26 

I. 

Eclipse 

Disapp. 

8  20  40  28.0 

I     Shadow 

Ingress 

4  10  23 

m. 

Shadow 

Ingress 

823  35 

L    Transit 

Ingress 

4  11  17 

I. 

Occult 

Reapp. 

8  23  55 

I.    Shadow 

Egress 

4  12  41 

IIL 

Shadow 

Egress 

9    3    1 

I.    Transit 

Egress 

4  13  35 
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Transit 

Ingress 

9    335 

n.    EcUpse 

Disapp.  W. 

4  17  53  4&2 

lU. 

Transit 

Egress 

9    6  55 

a.    Occult. 

Reapp. 

422  27 

I. 

Shadow 

Ingress  W. 

9  17  47 

L    Eclipse 

Disapp. 

5    7  43  42J2 

L 

Transit 

Ingress 

9  18  46 

m.    EcUpse 

Disapp. 

5    9  54    6^ 

I. 

Shadow 
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Transit 

Ingress 

10    4  13 
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Reapp.  W. 
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Shadow 
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10    5    0 

I.    Shadow 

Ingress 
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Egress 
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WASHINGTON  MEAN  TIME 

1 
1. 

NOVEMBER. 

d     h     m      8 

d     h     m     0 

I.    Occult. 

Reapp.  W. 

10  18  34 

I. 

Shadow 

Ingress 

18  14    9 

I.    Shadow 

Ingress 

11  12  15 

I. 

Transit 

Ingress  W. 

18  15  13 

I.    Transit 

Ingress 

11  13  15 

I. 

Shadow 

Egress  W. 

18  16  27 

I.    Siiadow 

Egress 

11  14  33 

L 

Trnnsit 

Egress  W. 

18  17  30 

I.    Transit 

Egress  W. 

11  15  33 

U. 

Eclipse 

Disapp. 

18  23    1  29.0 

U.     Eclipse 

Disapp. 

11  20  27  35.1 

n. 

Occult 

Reapp. 

19    3  52 

11.    Occult 

Reapp. 

12    1  10 

I. 

Eclipse 

Disapp. 

19  11  30  37J2 

I.    Eclipse 

Disapp. 

12    9  37  12.2 
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Occult. 

Reapp.  W. 

19  14  51 
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Reapp. 

12  12  54 
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Eclipse 

Disapp.  W. 

19  17  50  24il 

III.    Eclipse 

Disapp. 

12  13  51  59.5 

in. 

Eclipse 

Reapp. 

19  21    4  43.8 
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Reapp.  W. 

12  17    7    2.3 
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Occult 

Disapp. 

19  22  12 

III.    Occult 

Disapp.  W. 

12  17  57 
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Occult. 

Reapp. 
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Reapp. 
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Transit 
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Transit 
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13  17  35 

u. 

Shadow 
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20  20  51 
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Transit 

Egress 
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13  20  18 

I. 

Eclipse 

Disapp. 

21    5  58  59.7 

I.    Eclipse 

Disapp. 

14    4    5  35.9 

I. 

Occult 

Reapp. 

21    9  20 
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Reapp. 

14    7  23 

L 

Shadow 

Ingress 

22    3    6 

I.    Shadow 

Ingress 

15    1  12 

I. 

Transit 

Ingress 

22    4  12 

I.    Transit 

Ingress 

15    2  14 

I. 

Shadow 

Egress 

22    5  24 

I.    Shadow 

Egress 

15    3  30 

I. 

Transit 

Egress 

22    629 

I.    Transit 
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15    4  32 
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Eclipse 

Disapp 

22  12  18  19.3 

II.    Eclipse 

Disapp. 

15    9  44  24.5 

n. 

Occult 

Reapp.  W. 

22  17  13 

II.    Occult 
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15  14  31 

I. 

Eclipse 

Disapp, 

23    0  27  18.4 
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Transit 
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Shadow 
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23  21  34 
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I. 

Transit 
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lU.    Transit 
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I. 

Shadow 
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I. 

Transit 
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I.    Eclipse 
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I. 

Occult 

Reapp. 

24  22  19 
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Reapp. 

17  20  22 

L 

Shadow 

Ingress  W. 
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n. 

Transit 

Egress 

28    1  42 

•  L    TraDsit 

Egress 

25  19  27 

L 

Eclipse 

Disapp. 

28    7  52  18.7 

IL    Eclipse 

Disapp. 

26    1  35  29.0 

L 

Occult 

Reapp. 

28  11  17 

n.  Occult 

Reapp. 

26    633 

L 

Shadow 

Ingress 

29    4  58 

L    Eclipse 

Disapp. 

26  13  23  57.4 

L 

Transit 

Ingress 

29    6    8 

L    Occult 

Reapp.  W. 

26  16  48 

L 

Shadow 

Egress 

29    7  16 

III.    Eclipse 

Disapp. 

26  21  48  11.6 

L 

Transit 

Egress 

29    8  25 

III.    Eclipse 

Reapp. 

27    1     146.0 

IL 

Eclipse 

Disapp.  W. 

29  14  52  21.2 

III.    Occult 

Disapp. 

27    2  25 

n. 

Occult 

Reapp. 

29  19  53 

IIL    Occult 

Reapp. 

27    5  40 

L 

Eclipse 

Disapp. 

30    2  20  26.3 

L    Shadow 

Ingress 

27  10  30 

L 

Occult 

Reapp. 

30    5  46 

I.    Transit 

Ingress 

27  11  39 

UL 

Shadow 

Ingress 

30  11  27 

I.    Shadow 

Egress 

27  12  48 

111. 

Shadow 

Egress  W. 

30  14  51 

I.    Transit 

Egress 

27  13  56 

m. 

Transit 

Ingress  W. 

30  16  14 

IL    Shadow 

Ingress 

27  20  41 

m. 

Transit 

Egress 

30  19  29 

IL    Transit 

Ingress 

27  23    0 

L 

Shadow 

Ingress 

30  23  27 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inyerting  Telescope. 

I. 

''f 

:::^ 

TIT. 

•  -f 

:^ 

K 

y 

K 

J 

IL 

■■  ^ 

4 

iV. 

m^      mr 

w 

DECEMBER. 

L    Transit 

Ingress 

d     h     m     8 

1    037 

IV. 

Transit 

Egress 

d     h    m     8 

3    4  53 

L    Shadow 

Egress 

1    1  45 

11. 

Occult 

Reapp. 

3    9  12 

L    Transit 

Egress 

1    2  54 

L 

Eclipse 

Disapp.  W. 

3  15  17  12.9 

n.    Shadow 

Ingress 

1    9  58 

L 

Occult 

Reapp. 

3  18  44 

n.    Transit 

Ingress 

1  12  20 

in. 

Eclipse 

Disapp. 

4    1  46    0.1 

II.    Shadow 

Egress 

1  12  42 

ra. 

Eclipse 

Reapp. 

4    4  58  49.1 

IL    Transit 

Egress  W. 

1  15    1 

UL 

Occult 

Disapp. 

4    634 

L    Eclipse 

Disapp. 

1  20  48  57.7 

III. 

Occult 

Reapp. 

4    9  47 

L    Occult 

Reapp. 

2    0  15 

L 

Shadow 

Ingress 

4  12  24 

IV.    Shadow 

Ingress  W. 

2  14  31 

L 

Transit 

Ingress  W 

4  13  35     . 

I.    Shadow 

Ingress  W. 

2  17  55 

I. 

Shadow 

Egress  W 

4  14  41 

IV0    Shadow 

Egress  W. 

2  18  10 

I. 

Transit 

Egress  W. 

4  15  52 

L    Transit 

Ingress 

2  19    6 

IL 

Shadow 

Ingress 

4  23  16 

L    Shadow 

Egress 

2  20  13 

n. 

Transit 

Ingress 

5    1  40 

L    T.nnsit 

Egress 

2  21  23 

u. 

Shadow 

Egress 

5    2    0 

IV.    Transit 

Ingress 

3    2    0 

n. 

Transit 

Egress 

5    4  21 

n.    Eclipse 

Disapp. 

3    4    9  36.2 

L 

Eclipse 

Disapp. 

5    9  45  33.1 

m 


W.— Yiaiblo  at  Wuhington. 
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. 

• 

DECEMBER. 

d     h    m     s 

d     h     m     • 

L 

Occult 

Reapp. 

5  13  13 

L 

Shadow 

Ingress 

13    8  45 

I. 

Shadow 

Ingress 

6    6  52 

L 

Transit 

Ingress 

18    9  59 

L 

Transit 

Ingress 

6    8    4 

L 

Shadow 

Egress 

13  11    2 

I. 

Shadow 

Egress 

6    9    9 

L 

Transit 

Egress 

13  12  16 

I. 

Tmnsit 

Egress 

6  10  21 

n. 

Eclipse 

Disapp. 

13  20   0  4ai 

n. 

Eclipse 

Disapp.  W. 

6  17  26  30.0 

D. 

Occult 

Reapp. 

14    1    9 

n. 

Occult 

Reapp. 

6  22  31 

L 

Eclipse 

Disapp. 

14    6    6  59.6 

I. 

Eclipse 

Disapp. 

7    4  13  49.8 

L 

Occult 

Reapp. 

14    9  36 

I. 

Occult 

Reapp. 

7    7  41 

IIL 

Shadow 

Ingress 

14  19  23 

m. 

Shadow 

Ingress  W. 

7  15  25 

m. 

Shadow 

Egress 

14  22  45 

ni. 

Shadow 

Egress 

7  18  48 

III. 

Titmsit 

Ingress 

15    0  27 

m. 

Transit 

Ingress 

7  20  22 

L 

Shadow 

Ingress 

15    3  13 

m. 

Transit 

Egress 

723  34 

IIL 

Transit 

Egress 

15    3  36 

I. 

Shadow 

Ingress 

8    1  20 

I 

Transit 

Ingress 

15    4  27 

I. 

Transit 

Ingress 

8    2  32 

L 

Shadow 

Egress 

15    5  30 

I. 

Shadow 

Egress 

8    337 

L 

Transit 

Egress 

15    6  44 

I. 

Transit 

Egress 

8    4  49 

IL 

Shadow 

Ingress  W. 

15  15    6 

IL 

Shadow 

Ingress 

8  12  32 

IL 

Transit 

Ingress  W. 

15  17  36 

IT. 

Transit 

Ingress  W. 

8  15    0 

IL 

Shadow 

Egress  W. 

15  17  50 

n. 

Shadow 

Egress  W. 

8  15  16 

n. 

Transit 

Egress 

15  20  16 

n. 

Transit 

Egress  W. 

8  17  40 

L 

Eclipse 

Disapp. 

16    0  35  19.1 

I. 

Eclipse 

Disapp. 

8  22  42  10.2 

L 

Occult 

Reapp. 

16    4    4 

I. 

Occult 

Reapp. 

9    2  10 

I. 

Shadow 

Ingress 

16  21  41 

I. 

Shadow 

Ingress 

9  19  49 

L 

Transit 

Ingress 

16  22  55 

I. 

Transit 

Ingress 

9  21     1 

L 

Shadow 

Egress 

16  23  58 

I. 

Shadow 

Egress 

9  22    6 

L 

Transit 

Egress 

17    1  12 

I. 

Transit 

Egress 

9  23  18 

D. 

Eclipse 

Disapp. 

17    9  17  ISSt 

n. 

Eclipse 

Disapp. 

10    6  43  50.7 

IL 

Occult 

Reapp.  W. 

17  14  27 

IL 

Occult 

Rei4>p. 

10  ]1  50 

L 

Eclipse 

Disapp. 

17  19    3  33^ 

L 

Eclipse 

Disapp.  W. 

10  17  10  24.4 

L 

Occult 

Reapp. 

17  22  33 

I. 

Occult 

Reapp. 

10  20  39 

UI. 

Eclipse 

Disapp. 

18    9  40  34.3 

IV. 

Eclipse 

Disapp. 

11    1  24  47.4 

IIL 

Eclipse 

Reapp.  W. 

18  12  51  50.9 

IV. 

Eclipse 

Reapp. 

11    4  44  39.2 

m. 

Occult 

Disapp.  W. 

18  14  41 

IIL 

Eclipse 

Disapp. 

11    5  43  19.3 

L 

Shadow 

Ingress  W. 

18  16  10 

lU. 

Eclipse 

Reapp. 

11    8  55  22.3 

L 

Transit 

Ingress  W. 

18  17  24 

m. 

Occult 

Disapp. 

1]  10  40 

m. 

Occult. 

Reapp.  W. 

18  17  50 

IV. 

Occult 

Disapp.  W. 

11  13  17 

L 

Shadow 

Egress  W. 

18  18  27 

in. 

Occult 

Reapp.  W. 

11  13  50 

I. 

Transit 

Egress 

18  19  41 

I. 

Shadow 

Ingress  W. 

11  14  17 

U. 

Shadow 

Ingress 

19    4  23 

I. 

Transit 

Ingress  W. 

11  15  30 

n. 

Tmnsit 

Ingress 

19    6  54            ^ 

IV. 

Occult. 

Reapp.  W. 

11  15  56 

n. 

Shadow 

Egress 

19    7    7          r 

I. 

Shadow 

Egress  W. 

11  16  34 

IV. 

Shadow 

Ingress 

19    8  29 

I. 

Transit 

Egress  W. 

11  17  47 

n. 

Transit 

Egress 

19    9  34 

p. 

Shadow 

Ingress 

12    1  50 

IV. 

Shadow 

Egress 

19  12    1 

IL 

Transit 

Ingress 

12    4  18 

L 

Eclipse 

Disapp.  W. 

19  13  31  51.4 

IL 

Shadow 

Egress 

12    4  34 

L 

Occult 

Reapp.  W. 

19  17    1 

IL 

Transit 

Egress 

12    6  58 

IV. 

Transit 

Ingress 

19  20  37 

L 

Eclipse 

Disapp. 

12  11  38  43.6 

IV. 

Transit 

Egress 

19  23    1 

L 

Occult 

Reapp.  W. 

12  15    8 

I. 

Shadow 

Ingress 

20  10  38 

W.— YiaiUe  At  Waahinjston. 
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DECEMBER. 

d     h     m     s 

d      h     m      8 

L    Transit 

Ingress 

20  11  52 

U. 

Transit 

Ingress 

26    9  28 

L    Shadow 

Egress  W. 

20  12  55 

D. 

Shadow 

Egress 

26    9  40 

L    Transit 

Egress  W. 

20  14    9 

n. 

Transit 

Egress 

26  12    7 

n.    Eclipse 

Disapp. 

20  22  35  10.9 

I. 

Eclipse 

Disapp. 

26  J5  24  57.1 

IL    Occult 

Reapp. 

21    3  44 

I. 

Occult 

Reapp. 

26  18  53 

L    Eclipse 

Disapp. 

21    8    0    7.2 

L 

Shadow 

Ingress 

27  12  32 

L    Occult. 

Reapp. 

21  11  29 

L 

Transit 

Ingress  W. 

27  13  45 

IIL    Shadow 

Ingress 

21  23  21 

L 

Shadow 

Egress  W. 

27  14  49 

III.    Shadow 

Elgress 

22    2  42 

L 

Transit 

Egress  W. 

27  16    1 

in.    Transit 

Ingress 

22    4  26 

IV. 

Eclipse 

Disapp. 

27  19  24    6.4 

I.    Shadow 

Ingress 

22    5    7 

IV. 

Eclipse 

Reapp. 

27  22  36    3.2 

L    Transit 

Ingress 

22    6  21 

n. 

Eclipse 

Disapp. 

28    1    9  45.4 

L    Shadow 

Egress 

22    7  24 

H. 

Occult 

Reapp. 

28    6  18 

ni.    Transit 

Egress 

22    7  34 

IV. 

Occult 

Disapp. 

28    7  32 

I.    Thmsit 

Egress 

23    8  37 

IV. 

Occult 

Reapp. 

28    9  40 

II.    Shadow 

Ingress  W. 

22  17  40 

L 

Eclipse 

Disapp. 

28    9  53  12.6 

n.    Transit 

Ingress 

22  20  11 

L 

Occult 

Reapp.  W. 

28  13  21 

n.    Shadow 

Egress 

22  20  23 

m. 

Shadow 

Ingress 

29    3  18 

11.    Transit 

Egress 

22  22  51 

m. 

Shadow 

Egress 

29    639 

L    Eclipse 

Disapp. 

23    2  28  25.7 

L 

Shadow 

Ingress 

29    7    0 

I.    Occult 

Reapp. 

23    5  57 

L 

Transit 

Ingress 

29    8  13 

L    Shadow 

Ingress 

23  23  35 

nL 

Transit 

Ingress 

29    8  22 

I.    Transit 

Ingress 

24    0  49 

L 

Shadow 

Egress 

29    9  17 

L    Shadow 

Egress 

24    1  52 

L 

Transit 

Egress 

29  10  29 

L    Transit 

Egress 

24    3    5 

m. 

Transit 

Egress 

29  11  28 

n.    Eclipse 

Disapp. 

24  11  52  44.1 

n. 

Shadow 

Ingress 

29  20  13 

IT.    Occult 

Reapp.  W. 

24  17    1 

n. 

Transit 

Ingress 

29  22  44 

L    Eclipse 

Disapp. 

24  20  56  39.1 

IL 

Shadow 

Egl3BSS 

29  22  57 

L    Occult 

Reapp. 

25    025 

IL 

Thuinit 

Egress 

30    1  22 

IIL    Eclipse 

Disapp.  W. 

25  13  38    7.3 

L 

Eclipse 

Disapp. 

30    4  21  30.5 

IIL    Eclipse 

Reapp.  W. 

25  16  48  36.7 

L 

Occult 

Reapp. 

30    7  49 

L    Shadow 

Ingress  W. 

25  18    3 

L 

Shadow 

Ingress 

31    1  28 

m.    Occult 

Disapp. 

25  18  39 

L 

Transit 

Ingress 

31    2  41 

L    Transit 

Ingress 

25  19  17 

L 

Shadow 

Egress 

31    3  45 

L    Shadow 

Egress 

25  20  20 

L 

Transit 

Egress 

31    4  57 

L    Thmsit 

Egress 

25  21  33 

n. 

Eclipse 

Disapp.  W. 

31  14  27  2a3 

m.    Occult 

Reapp. 

25  21  45 

IL 

Occult 

Reapp. 

31  19  34 

n.    Shadow 

Ingress 

26    657 

L 

Eclipse 

Disapp. 

31  22  49  43.6 

Phases  of  the  Eelipiei  of  the  Satellites  for  an  Inrerting  Teleseope. 

L 

-^ 

IH. 

d           r      / 

^ 

d 

-J 

n. 

1 

~^), 

IV. 

d 

• 

r 
• 

p^ 

^ 

z^ 

U 

*  W.— Visible  at  Washington. 
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WASHINGTON 

MEAN  TIME  OF  GEOCENTRIC  SUPERIOR  CONJUNCTION. 

SATELLITE   I 

• 

h    m 

h     m 

h    m 

h     m 

Jan.       1 

10  50.2 

Mar.    20 

5  5>^.9 

June     4 

8    8.2 

Oct.     18 

16  48.8 

3 

6  16.7 

22 

0  25.6 

6 

2  37.7 

20 

11  18.8 

4 

23  43.3 

23 

18  52.3 

7 

21     7.2 

22 

5  48.7 

6 

18    9.8 

25 

13  19.1 

9 

15  36.7 

24 

0  18.6 

8 

12  36i2 

27 

7  45.9 

11 

10    6.3 

25 

18  48.5 

10 

7    2.6 

29 

2  12.9 

13 

4  36.0 

27 

13  18.3 

12 

1  28.9 

30 

20  39.9 

14 

23    5.7 

29 

7  48.0 

13 

19  55.3 

April     1 

15    7.0 

16 

17  35.3 

31 

2  17.7 

15 

14  21.5 

3 

9  34.1 

18 

12    5.1 

Not.      1 

20  47.4 

17 

8  47.6 

5 

4    1.3 

20 

6  34.9 

3 

15  17.1 

19 

3  13.7 

6 

22  28.5 

22 

1     4.8 

5 

9  46.6 

20 

21  39.8 

8 

16  56.0 

23 

19  34.6 

7 

4  16J2 

22 

16    5.8 

10 

11  23.4 

25 

14    4.5 

8 

22  45i) 

24 

10  31 .8 

12 

5  51.0 

27 

8  34.3 

10 

17  15.3 

26 

4  57.8 

14 

0  18.6 

29 

3    4.3 

12 

11  44.7 

27 

23  23.7 

15 

18  46i2 

30 

21  34.2 

14 

6  14.2 

29 

17  49.7 

17 

13  13.9 

July      2 

16    4.2 

16 

0  43.5 

31 

12  15.6 

19 

7  41.8 

4 

10  34J2 

17 

19  12.9 

Feb.      2 

6  41.5 

21 

2    9.7 

6 

5    4.3 

19 

13  42.0 

4 

1    7.3 

22 

20  37.6 

7 

23  34.3 

21 

8  11.3 

5 

19  33.1 

24 

15    5.7 

9 

18    4.4 

23 

2  40.5 

7 

13  58.8 

26 

9  33.8 

11 

12  34.5 

24 

21     9.8 

9 

8  24.7 

28 

4    2.0 

13 

7    4.7 

26 

15  38.8 

11 

2  50.5 

29 

22  30.3 

15 

1  34.7 

28 

10    7.9 

12 

21  16.4 

May      1 

16  58.7 

16 

20    5.0 

30 

4  36.9 

14 

15  42.1 

3 

11  27.0 

18 

14  35.3 

Dee.      1 

23    5.9 

16 

10    8.0 

5 

5  55.5 

20 

9    5J5 

3 

17  34.7 

18 

4  33.9 

7 

0  24.0 

22 

3  35.7 

5 

12    3.5 

19 

22  59.7 

8 

18  52.5 

23 

22    5.9 

7 

6  32.3 

21 

17  25.6 

10 

13  21J2 

25 

16  36.1 

9 

1     1.1 

23 

11  51.5 

12 

7  49.8 

27 

11    6.7 

10 

19  29.7 

25 

6  17.6 

14 

2  18.6 

29 

5  36.6 

12 

13  58.3 

27 

0  43.6 

15 

20  47.5 

31 

0    7.0 

14 

8  26.9 

28 

19    9.6 

17 

15  16.4 

Aug.      1 

18  37.2 

16 

2  55.4. 

Mar.      2 

13  35.6 

19 

9  45.3 

3 

13    7.1 

17 

21  23.7 

4 

8    1.7 

21 

4  14.4 

Oct.      4 

12  43.5 

19 

15  52.1 

6 

2  27.9 

22 

22  43.4 

6 

7  18.7 

21 

10  20.4 

7 

20  54.0 

24 

17  12.5 

8 

1  48.7 

23 

4  48.6 

9 

15  20.3 

26 

11  41.6 

9 

20  18.8 

24 

23  16.7 

11 

9  46.6 

28 

6  10.9 

11 

14  48.8 

26 

17  44.8 

13 

4  13.0 

30 

0  40.1 

13 

9  18i) 

28 

12  13.0 

14 

22  39.4 

31 

19    9.4 

15 

3  48.9 

30 

6  41.1 

16 

17    5.8 

June     2 

13  38.8 

16 

22  18.9 

32 

1    8.9 

18 

11  32.3 

g 

SATELLITE   I] 

> 

h    m 

h     m 

h    m 

h    m 

Jan.      3 

5  54.3 

Jan.     31 

15    7.9 

Mar.      1 

0  11.0 

Mar.    29 

9  89J2 

6 

19    4.8 

Feb.      4 

4  16.2 

4 

13  20.0 

April     1 

22  41.3 

10 

8  14.1 

7 

17  33.4 

8 

2  28.4 

5 

11  53J2 

13 

21  24.4 

U 

6  31.5 

11 

16  37.9 

9 

1     6.3 

17 

10  33.4 

14 

19  38.7 

15 

4  46.9 

12 

14  19J3 

20 

23  43.5 

18 

8  47.0 

18 

17  57.3 

16 

3  33.2 

24 

12  51.4 

21 

21  54.4 

22 

7    7.3 

19 

16  47.2 

28 

2    0.5 

25 

11    3.1 

25 

20  18.4 

23 

6    2.3 
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April 
May 


June 


26 

30 

3 

7 

11 

14 
18 
21 
25 
28 

1 
4 

8 
12 


SATELLITE   II 


h 
19 

8 
21 
11 

0 


m 
17.4 
33.6 
50.1 

7.3 
24.8 


13  43.0 
3     1.3 

16  20.3 
5  39.4 

18  59.0 

8  18.9 
21  39.2 
10  59.6 

0  20.5 


June  15 
19 
22 
26 
29 

July      3 

6 

10 

14 

17 

21 
24 
28 
31 


h 
13 

3 
16 

5 
19 

8 
21 
11 

0 
14 


m 
41.6 
3.2 

24.8 

46.4 

8.8 

31.1 
53.6 
16.2 
38.9 
1.3 


3  24.8 

16  48.0 

6  11.3 

19  34.6 


Aug.      4 

Oct.       7 

10 

14 

18 

21 

25 

28 

Nov.      1 

4 

8 
11 
15 


h    m 

8  57.9 

10    3.4 

23  26.6 

12  49.7 

2  12.6 


15 
4 

18 
7 

21 


35.4 
58.0 
20.4 
42.6 
4.7 


10  26.5 
23  48.1 
13    9.3 


Nov.  19 
22 
26 
29 

Dec.      3 


6 
10 
13 
17 
21 

24 

28 
31 


h    m 

2  30.5 
15  51.1 

5  11.6 
18  31.5 

7  51.4 

21  10.5 
10  29.8 
23  48.0 
13  6.4 
2  23.8 

15  41.3 

4  57.7 

18  14.2 


SATELLITE   III. 


Jan. 


1 

8 

15 

22 

30 


Feb.  6 
13 
20 
27 

Mar.      6 


13 


h    m 
12  17.7 
15  46.1 
19  11.0 
22  32.8 

1  51.1 

5    7.9 

8  23.2 

11  38.4 

14  55.0 

18  12.9 

21  34.7 


Mar.  21 
28 

April  4 
11 

18 

25 
May  2 
10 
17 
24 

31 


h 
0 

4 

8 
11 
15 


m 
59.6 
28.5 

1.3 
38.6 
20.6 


19    7.3 

22  59.3 

2  54.9 

6  54.7 

10  57.9 

15    4.3 


June  7 
14 
22 
29 

July      6 

13 

20 

28 

Aug.     4 

Oct       7 

15 


h    m 

19  15.0 

23  26.9 

3  43.0 

8    1.3 

12  20.7 

16  41.9 
21    4.6 

1  29.0 
5  54.0 

21  54.4 

2  18.5 


Oct.     22 

29 

Nov.      5 

12 

19 

27 
Dec.      4 
11 
18- 
25 


h 
6 
11 
15 
19 
23 

4 

8 
12 
16 
20 


m 
40.5 

0.8 
19.6 
36.1 
50.7 

2.0 
10.1 
14.3 
14.8 
11.6 


SATELLITE   IV. 


Jan.     10 

27 

Feb.    12 

Mar.      1 

17 


h    m 
10  55.4 

1  37.0 
15  47.1 

5  55.5 
20  29.1 


April  3 
20 

May  6 
23 

June     9 


h 
11 

4 
21 
15 
10 


m 
49.1 

6.8 
20.6 
27.6 
19.1 


June  26 
July    13 

29 
Oct.       5 

22 


h 
5 

1 


m 

47.6 

43.3 

21  59.1 

8  10.5 

4  27.3 


Nov.     8 

24 

Dec.    11 

28 


h    m 

0  23.0 

19  49.4 

14  36.7 

8  35.9 


. 


In  the  following  Tables  x  and  y  are  the  rectangular  coordinates  for  each  Satellite, 
referred  to  the  centre  of  the  primary  and  the  major  and  minor  axes  of  the  apparent 
ellipse  described  by  the  Satellite,  x  is  positive  on  the  east  side  of  the  planet;  negative 
on  the  west  side,    y  is  positive  when  north;  negative  when  south, 

vf  and  yf  are  the  coordinates  which  correspond  to  a  constant  value  of  the  major  axis 
and  maximum  value  of  the  minor  axis,  as  seen  from  the  sun  at  its  mean  distance. 

The  factors  by  which  a/  and  yf  must  be  multiplied  to  obtain  the  coordinates  x  and  y 
at  any  time,  are  given  for  each  Satellite  on  pages  48^-483. 

j7  is  the  inclination  of  the  minor  axis  of  the  apparent  ellipse  to  the  circle  of  declina- 
tion ;  reckoned  from  the  northy  -|-  towards  the  east. 
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COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE  DESCRIBED  BY  THE 

SATELLITE,  AND  FOR  THE  MEAN  DISTANCE  OF  JUPITER 

FROM  THE 

SUN,  FOR  THE  TIME  (t)  AFTER  GEO- 

CENTRIC  SUPERIOR  CONJUNCTION. 

- 

SATELLITE    I. 

t 

x' 

y' 

t 

i' 

y' 

t 

x' 

y' 

d     h    m 
0     0     0 

+  d:o 

+  (^J6 

d     h    m 
0  15     0 

+  87:i 

-4:0 

d     h    m 
1     6    0 

-10^:1 

II 

—  1.8 

0    0  20 

5.4 

6.6 

0  15  20 

83.7 

4.3 

1    6  20 

106.4 

1.6 

0    0  40 

10.8 

6.6 

0  15  40 

80.1 

4.5 

1     6  40 

107.5 

15 

0    10 

16.1 

6.6 

0  16    0 

76.4 

4.7 

17    0 

108.3 

0.8 

0    1  20 

21.4 

6.5 

0  16  20 

72.5 

5.0 

1     7  20 

108.8 

0.5 

0    1  40 

26.6 

6.4 

0  16  40 

68.4 

5i2 

1    7  40 

109.1 

—  0.2 

0    2    0 

+  31.8 

+  6.3 

0  17    0 

+  64.1 

—  6.4 

1     8    0 

—109.1 

+  0.1 

0    2  20 

36.9 

6.2 

0  17  20 

59.6 

5.5 

1     8  20 

103.9 

0.5 

0    2  40 

42.0 

6.1 

0  17  40 

55.0 

6.7 

1    8  40 

106.4 

0.8 

0    3    0 

46.9 

6.0 

0  18    0 

50.3 

6.9 

19    0 

107.6 

1.1 

0    3  20 

61.7 

5.8 

0  18  20 

45.5 

6.0 

1    9  20 

106.6 

1.4 

0    3  40 

56.4 

5.7 

0  18  40 

40.5 

6.1 

1    9  40 

105.3 

1.8 

0    4    0 

+  60.9 

+  5.5 

0  19    0 

+  85.5 

—  6.3 

1  10    0 

— 103J5 

+  2.1 

0    4  20 

65.3 

5.3 

0  19  20 

30.4 

6.4 

1  10  20 

102.0 

2.4 

0    4  40 

69.5 

5.1 

0  19  40 

25J3 

6.4 

1  10  40 

99.9 

2.7 

0    5    0 

73.6 

4.9 

0  20    0 

19.9 

6.5 

1  11    0 

97.6 

3.0 

0    5  20 

77.5 

4.7 

0  20  20 

14.6 

6.6 

1  11  20 

95.1 

3.3 

0    5  40 

81.2 

4.4 

0  20  40 

9.2 

6.6 

1  11  40 

92.3 

^6 

0    6    0 

+  84.7 

+  4.2 

0  21    0 

+    3.8 

—  6.6 

1  12    0 

—  89.3 

+  3.8 

0    6  20 

88.0 

3.9 

0  21  20 

—    1.5 

6.6 

1  12  20 

86.1 

4.1 

0    6  40 

91.1 

3.7 

0  21  40 

6.9 

6.6 

I  12  40 

82.7 

4.3 

0    7    0 

94.0 

3.4 

0  22    0 

12.3 

6.6 

1  13    0 

79.1 

4.6 

0    7  20 

96.6 

3.1 

0  22  20 

17.6 

6.5 

1  13  20 

75.3 

4.8 

0    7  40 

99.0 

2.8 

0  22  40 

22.9 

6.5 

1  13  40 

71.3 

5.0 

0    8    0 

+101.1 

+  2.5 

0  23    0 

-  28.1 

-  6.4 

1  14    0 

—  67.1 

+  5J8 

0    8  20 

103.0 

2.2 

0  23  20 

33.3 

6.3 

1  14  20 

62.8 

5.4 

0    8  40 

104.7 

1.9 

0  23  40 

38.4 

6.2 

1  14  40 

58.3 

5.6 

0    9    0 

106.1 

1.6 

10    0 

43.4 

6.1 

1  15    0 

53.7 

5.8 

0    9  20 

107.3 

1.3 

1    020 

48.3 

5.9 

1  15  20 

49.0 

5.9 

0    9  40 

108.1 

0.9 

1    0  40 

53.1 

5.8 

1  15  40 

44.1 

6.1 

0  10    0 

+108.7 

+  0.ff 

110 

—  57.7 

—  5.6 

1  16    0 

—  39.1 

+  6.2 

0  10  20 

109.1 

+  0.3 

1     1  20 

62.2 

5.4 

1  16  20 

34.0 

6.3 

0  10  40 

109.1 

—  0.1 

1    1  40 

66.6 

bSi 

1  16  40 

28.9 

6.4 

0  11    0 

109.0 

0.4 

12    0 

70.8 

5.0 

1  17    0 

23.7 

6.5 

0  11  20 

108.6 

0.7 

1    220 

74.8 

4.8 

1  17  20 

18.4 

6.5 

0  11  40 

107.9 

1.0 

1    2  40 

78.6 

4.6 

1  17  40 

13.0 

6j6 

0  12    0 

+106.9 

-  1.3 

13    0 

^  82.2 

—  4.4 

1  18    0 

—    7.7 

+  6.6 

0  12  20 

105.7 

1.7 

1    3  20 

85.6 

4.1 

1  18  20 

-    2.3 

6.6 

0  12  40 

104.2 

2.0 

1    3  40 

88.9 

3.8 

1  18  40 

+    3.1 

6.6 

0  13    0 

102.5 

2.3 

14    0 

91.9 

3.6 

1  19    0 

8.5 

6.6 

0  13  20 

100.5 

2.6 

1     4  20 

94.7 

3.3 

1  19  20 

13.8 

6.6 

0  13  40 

98.3 

2.9 

1    4  40 

97.3 

3.0 

1  19  40 

19.1 

6.5 

0  14    0 

+  95.8 

-  3.2 

15    0 

—  99.6 

-  2.7 

1  20    0 

+  24.4 

+  6.5 

0  14  20 

93.1 

3.5 

1    5  20 

101.7 

2.4 

0  14  40 

+  90.2 

—  3.7 

1    5  40 

—103.5 

-  2.1 

1 
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• 

COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 

SATELLITE   II. 

t 

«' 

y' 

t 

xf 

y' 

t 

zf 

y' 

d    li    m 
0     0     0 

+    0.0 

+vi'si 

d     h   m 
16    0 

+13d'.5 

-  7/3 

d     h   m 
2  12    0 

-16^:4 

-d:5 

0    0  40 

8.5 

12.2 

1     6  40 

134.2 

7.7 

2  12  40 

168.6 

2.9 

0     1  20 

17.0 

12.1 

1    7  20 

128.6 

8.2 

2  13  20 

170.4 

2.3 

0    2    0 

25.5 

12.1 

18    0 

122.7 

8.6 

2  14    0 

171.9 

1.8 

0    2  40 

33.9 

12.0 

1    8  40 

116.5 

9.0 

2  14  40 

173.0 

1.2 

0    3  20 

42i2 

11.8 

1    9  20 

110.1 

9.4 

2  15  20 

173.6 

—  0.6 

0    4    0 

+  50.5 

+11.7 

• 

1  10    0 

+103.4 

—  9.8 

2  16    0 

—173.8 

0.0 

0    4  40 

58.6 

11.5 

1  10  40 

96.4 

lO.I 

2  16  40 

173.6 

+  0.6 

0    5  20 

66.5 

11.3 

1  11  20 

89.2 

10.5 

2  17  20 

172.9 

ISi 

0    6    0 

74.3 

11.0 

1  12    0 

81.7 

10.8 

2  18    0 

171.8 

1.8 

0    6  40 

81.9 

10.8 

1  12  40 

74.1 

11.0 

2  18  40 

170.3 

2.4 

0    7  20 

89.4 

10.5 

1  13  20 

66.3 

11.3 

2  19  20 

168.4 

3.0 

0    8    0 

+  96.6 

+10.1 

1  14    0 

+  58.3 

—11.5 

2  20    0 

—166.2 

+  3.5 

0    8  40 

103.6 

9.8 

1  14  40 

50i2 

11.7 

2  20  40 

163.5 

4.1 

0    9  20 

110.3 

9.4 

1  15  20 

42.0 

11.8 

2  21  20 

160.4 

4.7 

0  10    0 

116.7 

9.0 

1  16    0 

33.7 

12.0 

222    0 

156.9 

5.2 

0  10  40 

122.9 

8.6 

1  16  40 

25.3 

12.1 

2  22  40 

153.0 

5.8 

0  11  20 

128.8 

8.2 

1  17  20 

16.8 

12.1 

2  23  20 

148.8 

6.3 

0  12    0 

+134.4 

+  7.7 

1  18    0 

+    8.3 

—12.2 

3    0    0 

—144.2 

+  6.8 

0  12  40 

139.6 

7.3 

1  18  40 

—    0.2 

12.2 

3    0  40 

139.3 

7.3 

0  13  20 

144.5 

6.8 

1  19  20 

8.8 

12i2 

3    1  20 

134.1 

7.8 

0  14    0 

149.0 

6.3 

1  20    0 

17.3 

12.1 

3    2    0 

128.5 

85 

0  14  40 

153.2 

5.7 

1  20  40 

25.7 

12.1 

3    2  40 

122.6 

8.6 

0  15  20 

157.0 

5.2 

1  21  20 

34.1 

12.0 

3    3  20 

116.4 

9.0 

0  16    0 

+160.5 

+  4.7 

1  22    0 

—  42.4 

—11.8 

3    4    0 

—109.9 

+  9.4 

0  16  40 

163.6 

4.1 

1  22  40 

50.6 

11.7 

3    4  40 

103.1 

9.8 

0  17  20 

166.3 

3.5 

1  23  20 

58.7 

11.5 

3    5  20 

96.1 

10.1 

0  18    0 

168.6 

3.0 

2    0    0 

66.7 

11.3 

3    6    0 

88.9 

10.5 

0  18  40 

170U> 

2.4 

2    0  40 

74.5 

11.0 

3    6  40 

81.5 

10.8 

0  19  20 

171.9 

1.8 

2    1  20 

82.1 

10.7 

3    7  20 

73.9 

11.0 

0  20    0 

+172.9 

+  1.2 

2    2    0 

—  89.5 

—10.4 

3    8    0 

—  66.1 

+11.3 

0  20  40 

173.6 

+  0.6 

2    2  40 

96.7 

10.1 

3    8  40 

58.1 

11.5 

0  21  20 

173.8 

0.0 

2    3  20 

103.7 

9.8 

3    9  20 

50.0 

11.7 

0  22    0 

173.6 

—  0.6 

2    4    0 

110.4 

9.4 

3  10    0 

41.8 

11.8 

0  22  40 

172.9 

1.2 

2    4  40 

116.8 

9.0 

3  10  40 

33.5 

12.0 

0  23  20 

171.8 

1.8 

2    5  20 

123.0 

8.6 

3  11  20 

25.1 

12.1 

10    0 

+170.4 

-  2.4 

2    6    0 

—128.9 

—  85 

3  12    0 

—  16.6 

+12.1 

1    0  40 

168.5 

3.0 

2    6  40 

134.5 

7.7 

3  12  40 

—    8.1 

125 

1     1  20 

166.2 

3.5 

2    7  20 

139.7 

7.2 

3  13  20 

+    0.4 

125 

12    0 

163.5 

4.1 

2    8    0 

144.6 

6.7 

3  14    0 

9.0 

125 

!    1    2  40 

160.4 

47 

2    8  40 

149.1 

6.2 

3  14  40 

17.5 

12.1 

1    3  20 

157.0 

5.2 

2    9  20 

153.3 

5.7 

3  15  20 

26.0 

12.1 

1    4    0 

+153i2 

—  5.8 

2  10    0 

—157.1 

—  5.2 

3  16    0 

+  34.4 

+12.0 

1    4  40 

149.0 

6.3 

2  10  40 

160.6 

46 

1    5  20 

+144.4 

—  6.8 

2  11  20 

—163.7 

—  4.1 
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COORDINATES  IN  THE  MEAN 

APPARENT  ELLIPSE. 

SATELLITE   III. 

t 

xf 

y' 

t 

z' 

y' 

t 

z' 

y' 

d     h    in 

II 

II 

d     h    m 

II 

II 

h     d    m 

II 

u 

0     0     0 

+    0.0 

+17.4 

2  12     0 

+225.4 

-10.1 

5     0     0 

-262.3 

-€& 

0     1  20 

13.5 

17.4 

2  13  20 

217.3 

10.8 

5     1  20 

266.4 

4.8 

0     2  40 

26.9 

17.3 

2  14  40 

208.6 

11.5 

5    2  40 

269.8 

4.0 

0     4     0 

40.3 

17.2 

2  16    0 

199.5 

12.1 

5    4    0 

272.6 

3J2 

0    5  20 

53.6 

17.1 

2  17  20 

189.9 

12.7 

5    5  20 

274.7 

2.3 

0    6  40 

66.8 

16.9 

2  18  40 

179.9 

13.3 

5    6  40 

276.2 

15 

0    8    0 

+  79.8 

+16.7 

2  20    0 

+169.4 

—13.8 

5    8    0 

—277.0 

—  0.6 

0    9  20 

92.7 

16.4 

2  21  20 

158.5 

14.3 

5    9  20 

277.2 

+  OiJ 

0  10  40 

105.3 

1^.1 

2  22  40 

147.2 

14.8 

5  10  40 

276.7 

1.1 

0  12    0 

117.6 

15.8 

3    0    0 

135.6 

15.2 

5  12    0 

275.5 

1.9 

0  13  SO 

129.7 

15.4 

3    1  20 

123.7 

15.6 

5  13  20 

273.7 

2.7 

0  14  40 

141.5 

15.0 

3    2  40 

111.5 

16.0 

5  14  40 

271.2 

3.6 

0  16    0 

+153.0 

+14.5 

3    4    0 

+  99.0 

—16.3 

5  16    0 

—268.1 

+  4.4 

0  17  20 

164.1 

14.0 

3    5  20 

86.3 

16.6 

5  17  20 

264.4 

5.2 

0  18  40 

174.7 

13.5 

3    6  40 

73.3 

16.8 

5  18  40 

260.1 

6.0 

0  20    0 

184.9 

13.0 

3    8    0 

60.2 

17.0 

5  20    0 

255.1 

6i) 

0  21  20 

194.7 

12.4 

3    9  20 

47.0 

17.2 

5  21  20 

249.5 

7.6 

0  22  40 

204.1 

11.8 

3  10  40 

33.6 

17.3 

5  22  40 

243.3 

8.3 

1     0    0 

+213.0 

+11.1 

3  12    0 

+  20.2 

—17.4 

6    0    0 

-236.6 

+  9.1 

1     1  20 

221.4 

10.5 

3  13  20 

+    6.7 

17.4 

6    1  20 

229.3 

9.8 

1    2  40 

229.3 

9.8 

3  14  40 

—    6.8 

17.4 

6    2  40 

221.4 

10.5 

1     4    0 

236.6 

9.1 

3  16    0 

20.3 

17.4 

6    4    0 

213.0 

11.1 

1     5  20 

243.3 

8.3 

3  17  20 

33.7 

17.3 

6    5  20 

204.1 

11.8 

1    6  40 

249.5 

7.6 

3  18  40 

47.1 

17iJ 

6    6  40 

194.7 

12.4 

1     8    0 

+255.1 

+  6.8 

3  20    0 

—  60.3 

—17.0 

6    8    0 

—184.9 

+13.0 

1    9  20 

260.0 

6.0 

3  21  20 

73.4 

16.8 

6    9  20 

174.7 

13.5 

1  10  40 

264.3 

5.2 

3  22  40 

86.3 

16.6 

6  10  40 

164.1 

14.0 

1  12    0 

268.0 

4.4 

4    0    0 

99.0 

16.3 

6  12    0 

153.0 

14.5 

1  13  20 

271.1 

3.6 

4     1  20 

111.5 

16.0 

6  13  20 

141.5 

15.0 

1  14  40 

273.6 

2.7 

4    2  40 

123.7 

15.6 

6  14  40 

129.7 

15.4 

1  16    0 

+275.5 

+  1.9 

4    4    0 

—135.7 

—15.2 

6  16    0 

—117.6 

+15.8 

1  17  20 

276.7 

1.1 

4    5  20 

147.2 

14.8 

6  17  20 

105.2 

16.1 

1  18  40 

277.2 

+  0.2 

4    6  40 

158.4 

143 

6  18  40 

92.6 

16.4 

1  20    0 

277.0 

—  0.6 

4    8    0 

169.3 

13.8 

6  20    0 

79.8 

16.7 

1  21  20 

276.2 

1.5 

4    9  20 

179.8 

13.3 

6  21  20 

66.8 

16.9 

1  22  40 

274.7 

2.3 

4  10  40 

189.9 

12.7 

6  22  40 

53.6 

17.1 

2    0    0 

+272.6 

—  3.2 

4  12    0 

—199.5 

—12.1 

7    0    0 

—  40.3 

+17J8 

2.    1  20 

269.8 

4.0 

4  13  20 

208.6 

11.5 

7    1  20 

26.9 

17^ 

2    2  40 

266.4 

4.8 

4  14  40 

217^ 

10.8 

7    2  40 

—  13.4 

17.4 

2    4    0 

262.3 

5.6 

4  16    0 

225.5 

10.1 

7    4    0 

+    0.1 

17.4 

2    5  20 

257.6 

6.4 

4  17  20 

233.1 

9.4 

7    5  20 

13.6 

17.4 

2    6  40 

252.3 

7.2 

4  18  40 

240.1 

8.7 

7    6  40 

27.0 

17.3 

2    8    0 

+246.4 

—  8.0 

4  20    0 

—246.5 

—  8.0 

7    8    0 

+  40.4 

+17iJ 

2    9  20 

240.0 

8.7 

4  21  20 

252.3 

7.2 

2  10  40 

+233.0 

—  9.4 

4  22  40 

—257.6 

—  6.4 

JUPIT£R»S  8ATE:L.L.IT£S. 


481 


COORDINATES  IN  THE  MEAN  APPARENT  ELLIPSE. 


SATELLITE   IV. 


xf 


d  h 
0  0 
0  3 
0  6 
0  9 
0  12 
0  15 


0  18 

0  21 

1  0 
1  3 
1  6 
1    9 


1  12 
1  15 
I  18 

1  21 

2  0 
2    3 


2 
2 
2 
2 
2 
2 


4 
4 
4 
4 
5 
5 


6 

9 

12 

15 

18 
21 


3  0 
3  3 
3  6 
3  9 
3  12 
3  15 


3  18 

3  21 

4  0 
4  3 
4  6 
4    9 


12 
15 
18 
21 
0 
3 


5  6 
5  9 
5  12 
5  15 


-  0.0 
22.8 
45.6 
6S.3 
90.9 

113.2 


+135.3 
157.1 
178.5 
199.6 
220.3 
240.4 


+260.0 
279.0 
297.4 
315.2 
332.3 
348.6 


+364.1 
378.9 
392.9 
406.0 
418.2 
429.5 


+439.8 
449.1 
457.5 
464.9 
471.3 
476.6 


+480.8 
484.0 
486.2 
487.3 
487.3 
486.3 


+484.2 
480.9 
476.6 
471.3 
465.0 
457.7 


+449.3 
439.9 
429.6 

+418.4 


// 


+34.8 
34.8 
34.7 
34.5 
34.2 
33.9 


+33.5 
33.0 
32.4 
31.8 
31.1 
30.3 


+29.5 
28.6 
27.6 
26.6 
25.5 
24.3 


+23.1 
21.9 
20.6 
19.3 
17.9 
16.5 


+15.0 

13.5 

12.0 

10.5 

8.9 

7.3 


+  5.7 

4.1 

2.5 

+  0.8 

—  0.8 

2.4 


.  4.1 

6.7 

7.3 

8.9 

10.4 

12.0 


.13.5 
15.0 
16.4 
■17.9 


d    h 
5  18 

5  21 

6  0 
6  3 
6  6 
6    9 


6 
6 
6 
6 

7 
7 


7 
7 

7 
7 

7 
7 


12 
15 
18 
21 
0 
3 


6 
9 
12 
15 
18 
21 


8  0 
8  3 
8  6 
8  9 
8  12 
8  15 


8  18 

8  21 

9  0 
9  3 
9  6 
9    9 


9  12 
9  15 
9  18 
9  21 
10  0 
10    3 


10  6 
10  9 
10  12 
10  15 
10  18 
10  21 


11  0 

11  3 

11  6 

11  9 


+40d.2 
393.1 
379.2 
364.4 
348.8 
332.5 


+315.4 
297.6 
279.2 
260i2 
240.6 
220.5 


+199.9 
178.8 
157.4 
135.6 
113.5 
91.2 


—1^.3 
20.6 
21.9 
23.1 
24.3 
25.5 


—26.6 
27.6 
28.5 
29.4 
30.3 
31.1 


31.8 
32.4 
33.0 
33.5 
33.9 
34.2 


+  68.7 

—34.5 

46.0 

34.7 

23i2 

34.8 

+    0.3 

34.8 

—  22.5 

34.8 

45.3 

34.7 

—  68.0 

—34.5 

90.5 

34.2 

112.9 

33.9 

135.0 

33.5 

156.8 

33.0 

178ii 

32.4 

—199.3 

—31.8 

223.0 

31.1 

240.1 

30.3 

259.7 

29.5 

278.7 

28.6 

297.2 

27.6 

—315.0 

-26.6 

382.1 

25.5 

348.4 

24.4 

363.9 

23.2 

378.7 

21.9 

392.7 

20.6 

—405.8 

—19.3 

418.0 

17.9 

429.3 

16.5 

—439.6 

—15.0 

d  h 
11  12 
11  15 
11  18 

11  21 

12  0 
12  3 


12  6 
12  9 
12  12 
12  15 
12  18 
12  21 


13  0 
13  3 
13  6 
13  9 
13  12 
13  15 


13  18 

13  21 

14  0 
14  3 
14  6 
14  9 


14  12 
14  15 
14  18 

14  21 

15  0 
15  3 


15  6 
15  9 
15  12 
15  15 
15  18 
15  21 


16  0 
16  3 
16  6 
16  9 
16  12 
16  15 


16  18 

16  21 

17  0 


—449.0 
457.4 
464.8 
471.2 
476.5 
480.8 


—484.0 
486.2 
487.3 
487.3 
486.3 
484.2 


-480.9 
476.6 
471.3 
465.0 
457.6 
449.3 


—440.0 
429.7 
418.5 
406.3 
393i2 
379.3 


+364.6 
349.1 
332.8 
315.7 
298.0 
279.6 


—260.5 
240.9 
220.8 
200J2 
179.2 
157.7 


—135.9 
113.8 
91.5 
69.0 
46.3 
23.5 


—  0.6 
+  22.2 
+  45.0 


y 


—1^.5 

12.0 

10.5 

8.9 

7.3 

5.7 


4.1 
2.5 
0.8 
0.8 
2.4 
4.0 


.  5.7 

7.3 

8.9 

10.5 

12.0 

13.5 


+15.0 
16.4 
17.8 
19.2 
20.6 
21.9 


+23.1 
24.3 
25.4 
26.5 
27.5 
28.5 


+29.4 
30.3 
31.1 
31.8 
32.4 
33.0 


+33.5 
33.9 
34.2 
34.5 
34.7 
34.8 


+34.8 

34.8 

+34.7 
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SATELLITE   I. 

• 

AT  OEOCGNTRIO  SUPERIOB 

AT  TIME  OF 

AT  GEOCENTRIC  SUPERIOR 

AT  TIME  OF 

Date, 
1873. 

( 

DONJUNCTION. 

ECLIPSE. 

Date, 
1873. 

( 

CONJUNCTION. 

ECLIPSE. 

Factor 

Factor 

Factor 

Factor 

torz'. 

for  y'. 

p- 

X. 

y- 

forx'. 

for  jr'. 

P- 

X. 

9- 

Jan.     1 

1.116 

'  —0.279 

+2I    rf.7 

-3^ 

-a 

June    6 

0.916 

—0.167 

+2f  46'.4 

+3^ 

-i* 

8 

1.136 

1       0.288 

22  56.9 

35 

2 

13 

0.900 

0.170 

21  59.5 

32 

15 

1.153 

0.294 

22  49.3 

33 

2 

20 

0.885 

0.175 

22  13.5 

31 

22 

1.167 

0.297 

22  41.1 

31 

2 

27 

0.872 

0.181 

22  27.9 

29 

29 

1.178 

0.297 

22  31.5 

28 

2 

July     4 

0.860 

0.188 

22  42.7 

28 

Feb.    3 

1.185 

—0.293 

+22  20.7 

-26 

—2 

11 

0.H49 

—0.196 

+22  57.7 

+26 

1 

12 

1.188 

0.287 

22    9.0 

—23 

2 

18 

0.839 

0.205 

23  12.6 

25 

19 

1.187 

0.279 

21  56.9 

+24 

2 

25 

0.831 

0.215 

23  27.1 

24 

27 

1.181 

0.268 

21  44.8 

^ 

2 

Aug.    1 

0.824 

0.225 

23  40.9 

+22 

^_I 

Mar.    6 

1.171 

0.256 

21  33.1 

30 

2 

Oct.     4 

0.823 

0.354 

25  10.4 

—21 

2 

13 

1.158 

—0.242 

+21  22.3 

+32 

—2 

11 

0.829 

—0.372 

+25  15.4 

-22 

—2 

20 

1.142 

0.228 

21  12.9 

34 

18 

0.837 

0.392 

25  19.3 

24 

2 

27 

1.124 

0.216 

21     5.4 

36 

25 

0.847 

0.413 

25  22.3 

26 

3 

Apr.    3 

1.104 

0.205 

20  59.9 

37 

Nov.    1 

0.858 

0.434 

25  24.4 

28 

3 

10 

1.082 

0.194 

20  56.6 

38 

8 

0.870 

0.456 

25  25.8 

30 

3 

17 

1.060 

0.185 

30  55.7 

39 

16 

0.884 

0.479 

25  26.5 

31 

3 

24 

1.038 

—0.177 

+20  56.9 

+39 

^^1 

23 

0.899 

—0.503 

+25  26.6 

—32 

—3 

May     1 

1.016 

0.171 

21     0.4 

39 

30 

0.915 

0^28 

25  26.3 

33 

3 

8 

0.994 

0.167 

21    6.2 

38 

Dec.    7 

0.933 

0.553 

25  25.7 

34 

4 

15 

0.973 

0.165 

21  14.0 

37 

14 

0.952 

0^79 

25  25.0 

35 

4 

22 

0.953 

0.164 

21  23.4 

36 

21 

0.972 

0.605 

25  24.2 

36 

4 

30 

0.934 

—0.165 

+21  34.3 

+35 

"■1 

28 

0.993 

-0.632 

+25  23.5 

—37 

-4 

SATELLITE   II. 

ATGE( 

}CENTRIC 

]  SUPEBIOR 

AT  TIME  OP 

I 
t 

AT  GEOCENTRIC  SUPERIOR 

ATTIl 

fEOF!l 

Date. 
1873. 

( 

JONJUNJ'] 

rioN. 

ECLIPSE. 

Dato. 
,  1873. 

1 

( 

JONJUNCJ 

noN. 

ECLIPSE.     1 

Factor 

Factor 

Factor 

Factor 

forx'. 

fory*. 

P' 

z. 

1 

fer  xf. 

fory'. 

P* 

X. 

f- 

Jan.     3 

1.121 

—0.361 

+2^5^.0 

-4^ 

! June    8 

0.911 

—0.242 

+2f  49'2 

+43 

-» 

10 

1.140 

0.371 

22  52.9 

44 

4 

15 

0.895 

0i243 

22    2.0 

41 

3 

17 

1.156 

0.378 

22  46.0 

40 

4 

22 

0.880 

0.246 

22  15.6 

38 

3 

24 

1.170 

0.382 

22  37.6 

36 

5 

29 

0.867 

0.250 

22  29.6 

36 

3 

31 

1.180 

0.382 

22  27.9 

32 

5 

July    6 

0.855 

0.255 

22  43.9 

34 

3 

Feb.    7 

1.186 

—0.379 

+22  17.1 

—28 

—5 

14 

0.845 

—0.261 

+22  58.1 

+32 

—3 

14 

1.188 

0.373 

22    5.5 

+22 

5 

21 

0.836 

0M67 

23  12.1 

29 

3 

21 

1.186 

0.365 

21  53.5 

26 

4 

28 

0.828 

0.274 

23  25.8 

27 

3 

Mar.    1 

1.179 

0.354 

21  41.7 

31 

4 

Aug.   4 

0.822 

0.282 

23  39.0 

+24 

3 

8 

1.167 

0.342 

21  30.5 

36 

4 

Oct.     7 

0.825 

0.388 

24  69.0 

-25 

5 

15 

1.153 

—0.328 

+21  20.3 

+41 

—4 

14 

0.832 

—0.403 

+25    3.0 

—28 

—5 

22 

1.137 

0.315 

21  11.5 

44 

4 

21 

0.841 

0.419 

25    5.9 

30 

5 

29 

1.118 

0.302 

21     4.6 

47 

4 

28 

OJb^l 

0.437 

25    80 

33 

5 

Apr.    5 

1.097 

0.290 

20  69.7 

49 

3 

Not.    4 

0.863 

0.456 

25    9.3 

35 

6 

12 

1.075 

0.279 

20  57.0 

60 

3 

11 

0.876 

0.475 

26    9.8 

37 

6 

19 

1.053 

0.270 

20  66.7 

50 

3 

19 

0.890 

0.495 

25    9.8 

39 

6 

26 

1.030 

—0.262 

+20  68.6 

+50 

—3 

26 

0.906 

—0.516 

+25    9.3 

—41 

—6 

May     3 

1.008 

0.255 

21    2.7 

49 

3 

Dec.    3 

0.923 

0.537 

25    8.4 

43 

6 

11 

0.987 

0.249 

21     8.7 

48 

3 

10 

0.941 

0.559 

25    7.4 

45 

7 

18 

0.967 

0.245 

21  16.6 

47 

3 

17 

0.961 

0.582 

25    6.3 

46 

7' 

25 

0.947 

0.243 

21  26.1 

46 

3 

24 

0.982 

0.606 

25    6.3 

47 

7i 

June    1 

0.928 

—0.242 

+21  37.1 

+45 

—3 

31 

1.003 

—0.630 

+25    4.4 

—48 

—7! 
1 
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SATELLITE    III. 


DM«. 

1873. 

"EIOKCONJtr'KCTlONr 

"Ecl-5fl£- 

DmM. 
1873, 

"kiok  conjunction" 

"BCLiPflE!" 

DIt. 

r™p 

Dli.        Rup. 

t-rf. 

'■ 

i«t. 

'' 

«■ 

Jan. 10 

1.140 

—0.196 

+25  4^5 

A 

Uk 

% 

Jiin«!» 

0S74 

—0.102 

+^l/3 

+&I-&+79 

A 

87 

1.174 

0.183 

5! 

July  i: 

0.847 

0.115 

22  475 

36     4   & 

4 

Feb.  12 

IISK 

0.174 

21  555 

■m 

. 

0.827 

0,133 

23  99.5 

+2!  -  5+4! 

-ft 

Mir.  1 

1.179 

0.159 

21  25.8 

-5  Got.    5 

OJKM 

0540 

25    3.7 

-4^-1; 

W 

-H 

17 

1.146 

0.137 

31     0.4 

MO 

-5 

= 

22 

0.842 

0576 

25  13.7 

59   10 

35 

10 

—0.116 

+30  44,1 

-1 

m 

-. 

Hoy.  8 

0.868 

—0.316 

+25  19.5 

-71-11 

-4H 

n 

•^  ao 

O.IDO 

20  39.8 

71 

; 

m 

:i 

24 

85   li 

61 

Yi 

Mar   6 

0.9!ni 

0.091 

20  48.7 

7ft 

; 

m 

3 

Docll 

0.945 

0.407 

25  20.7 

95    14 

T 

14 

0.951 

0.08a 

21     85 

71 

J 

iffi 

at: 

n.m 

-0.466 

+25  19.4 

-91-16 

-7ft 

16 

June  9 

0.909 

-0.092 

+21  37.5 

|62 

-3 

tiS 

^ 

SATURN'S  RING,  Ac. 


THE  APPARENT  ELEMENTS  OF  SATURN'S  RING. 


WaahingtoD 
Mean  Noon. 


Jan.         0 

20 

Feb.        9 

March     1 

21 


April 

May 

June 


July 
Aug. 

Sept. 
Oct. 


Nov. 
Dec. 


10 
30 
20 
-9 
29 

19 

8 

28 

17 

7 

27 
16 
6 
26 
31 


• 

a 

h 

Outer 

Outer 

H^Jor 

Minor 

AxiA. 

AxiA. 

// 

J*  ^ 

34.18 

13.35 

34.14 

12.97 

34.42 

12.68 

35.00 

12.51 

35.87 

12.49 

«lu.9o 

12.63 

38.23 

12.92 

39.50 

13.36 

40.64 

13.90 

41.46 

14.46 

41.80 

14.93 

41.60 

15.20 

40.90 

15.22 

39.82 

14.96 

38.56 

14.53 

37.30 

13.95 

36.16 

13.31 

35^25 

12.66 

34.62 

12.03 

34.51 

11.89 

p 

Inclination  of 

Northern 

Semi-minor 

Axis  to  Circle 

of  Declination 

i^m  North 

to  East. 


-h?  30.9 


7 
7 
7 
7 

7 
7 
7 
7 
7 

7 

7 
7 
7 
7 


32.4 
33.1 
32.9 
32.2 

31.4 
30.9 
31.0 
31.5 
32.3 

33.2 
33.6 
33.8 
33.8 
33.8 


7  33.9 
7  33.9 
7  33.4 
7  32.2 
4-7  31.8 


I 

The  Etovation 

of  the  Earth 

above  the 

Plane  of  the 

Bing. 


+22  59.3 

.22  ia3 

21  36.6 
20  56.9 
20  U.9 

19  58.1 
19  45.2 

19  46.0 

20  0.1 
20  24.9 

20  55.6 

21  26.2 

21  50.8 

22  5.4 
22    7.9 

21  57.7 
21  35.4 
21  2.3 
20  20.3 
+20    9.1 


The  Elevation 

of  the  Son 

above  the 

Plane  of  the 

King. 


+22  39.2 

.22  30.0 

22  20.5 

22  10.8 

22    1.0 


21 
2] 
21 
21 
21 


51.1 

41.0 

30.7 

205 

9.8 


20  59.1 
20  48.3 
20  37.3 
20  2a2 
20  15.0 

20  3.6 
19  52.1 
19  40.4 
19  28.6 
+19  25.7 


Earth*B  Longltade  ftom  Saturn 
counted  on  liane  of  King 
from  the  King's  As- 
cending Node  on 


Eqnator. 


350  42 

353  12 

355  31 

357  42 

359  28 

359  20 

358  8 

358  33 

359  5 

360  0 

358  30 

356  0 
355  47 
355    3 

354  7 

355  34 

356  45 

358  32 

359  20 
358    4 


BcUptic, 


307  43 

310  13 

312  32 

314  43 
316  29 

316  22 

315  10 

315  35 

316  7 

317  2 

315  32 

313  2 

312  49 

313  5 

311  9 

312  36 

313  47 

315  34 

316  22 
315    7 


Factors  which  are  to  be  multiplied  by  a  cuid  b  to  obtain  the  axes  of 

The  inner  ellipse  of  the  outer  Ring        =^0.8801     log.  Factor»9.9445 


The  outer  ellipse  of  the  inner  Ring       »0.8599  "  ;=9.'9344 

The  inner  ellipse  of  the  inner  Ring        «0.6650  ''  =9.8228 

The  inner  ellipse  of  Bond's  dusky  Ring»0.5486  ''  »9.7392 

KOTS.— The  sign  of  I  indicates  whether  the  visible  snrliMe  of  the  King  is  northern  or  southern. 


THE  APPARENT  DISCS  OF  VENUS  AND  MARS. 


Tbe  Tencd  Sinei  of  their  lUaminated  Portioni,  dinded  by  their  Apparent  Diameters. 


1873. 


January 

March 

April 

May 

June 


Yenns. 


1 

.730 

31 

.618 

2 

.473 

1 

S156 

1 

.010 

31 

.181 

30 

.408 

Mars. 


.906 
.903 
.923 
.971 
.999 
.948 
.889 


1873. 


July  30 

August  29 
September  28 
October  28 
November  27 
December  27 


YeniiB. 


.580 
.703 
.802 
.879 
.936 
.973 


Mars. 


.860 
.855 
.863 
.879 
.896 
.919 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d     h     m 

Jan.      11- 

1  9  37 

2  22  27 
5  4  30 
5  17    5 

12  21  13 

12  23  16 

13  18  39 

15  21  34 
17    0  38 

17  4  ;34 
20  22  23 
22  23  33 

26  19  42 

27  1  43 

27    5    0 

29  13  1 
31    1  42 

Feb.  1  11  51 
2    0  44 

9  22  31 

11  21  35 

14  8  43 

16  14  55 

18  2    2 

20  22  21 

22  3  52 

23  17  15 

26  16  18 

27  8  54 

Mar.  1  11  26 
1  14  58 
7  12  9 
7  14  45 
9    2  48 

10  21  10 

12  4  39 

17  17  26 

18  7  26 

19  19  44 

21  3  45 

22  12  12 

23  5  45 
26    5  40 

28  12  30 
28  23  48 
28  23  46 
29 

30  15  10 
AifMnl    5    7  58 

5    8  54 

7    0  10 


9  4-3  31 


O  in  Perigee. 

6  9€ 

^  stationary. 

^  greatest  elong.W.23  12 
6^€ V4-  1  42 


6  >lO 
6  S<C    . 

g  inC 


3  56 

4  13 


^—048 


t}  in  Aphelion. 

6  ^h » 

6  9€ 9 

9  inS 

6W€ tp 


2  44 
4    4 


1  22 

4  52 

1  26 


6  &€ 5—354 

62t€ ^-4    2 

^  greatest  HeL  Lat.  S. 
6  S€ ,^4-0  31 

<J  5  O  Sup. 

9  greatest  elong.E.  46  31 

6h€ >i-+-4  19 

<JS<C gH-3  44 

<J  V  9 V— 4  26 


6 
6 


V<C V 

9<C 9 

9  in  Perihelion. 

S<r S 


6 
6 


1    5 
5  40 


4    1 
4    3 


2t€ 3t- 

8  in  Perihelion. 

i€ ^-+-1    8 

§  greatest  elon^.  E.  18  37 
O  enters  ^,  spnng  com. 


^  stationary. 

\S  greatest  Ue].  Lat  N. 

6h€ 12-+-435 

$  stationary. 

<Jg<C S-+-6  57 

9  greatest  Hel.  Lat  N. 

(JVC VH-  058 

9  at  greatest  brilliancy. 


6  27 

4  13 
4  14 


d      h     m 

April    7  21  44 
13  14  10 

13  16  38 

14  23  53 

15  5  21 

16  18    8 

17  17  22 
19  14  27 
21  4  31 
21  19    8 

24  8  49 

25  4  17 

25  11  33 

26  21  30 

27  1  14 


May 


June 


2  17  17 

3  8  10 

4  8  22 

5  0  48 

10  5  32 

11  -    - 
11    8  17 

11  15  45 

12  11  45 
15  14  11 


16  20  27 

18  12  57 

19  10  54 

22  21  15 

23  13  46 

24  1  16 

24  8  27 

24  15  42 

25  -  - 

30  3  21 

31  21  15 

3  14  1 

6  4  7 

6  4  28 

8  3  54 

8  16  14 

10  -  - 

13  1  42 

18  11  27 

19  4  41 

20  16  6 

20  16  17 

25  17  11 

26  13  52 

27  15  56 

28  13  10 

30  11  25 

to        ' 
stationary, 
stationary. 

6  S€ ^H-023 

Sine 

J/  stationary. 

^  stationary. 

6h€ 11-+-4  46 

D  S  O 

n  ^  O 

<JS<C S-M44 

§  in  Aphelion. 
<JW<C tp-+-0  52 

g  SO 

6  9  € 9-+-628 

<J  §<C §— 422 

^  greatest  elong.W.  26  37 

62t€ J/— 4  24 

6  9  ©Inf. 

6  S€ ^— 141 

(C  eclipsed,  vis.  at  Wash. 
<J  tp  5f ^4.  1  27 

Tti  stationary. 

\i  greatest  Hel.  Lat  S. 

6h€ 114-4  47 

6^9 »  — 355 

^in8 

6W€ V+0  47 

<i9<C 9-M47 

9in8 

<i5<C g-llO 

9  stationary. 

t  eclipsed,  invis.at  Wash. 
<C S  —  4  24 

6Jlt€ J/— 428 

6  i€ ^—3  20 

^  stationary. 
S  in  Perihelion. 

6  ^  O  Sup. 

9  greatest  brilliancy. 
6h€ 1Z-+-439 

S  greatest  HeL  Lat  N. 

6V€ ^4-037 

<J9<C 9  —  250 

0  enters  ZBf  summer  com. 
<Jg<C g  —  235 

6  &€ S— 422 

9  ill  Aphelion. 

62t€ JJf— 425 

Q  in  Apogee. 
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WASHINGTON  MEAN  TIME. 


PLANETARY   CONSTELLATIONS. 


d      h     lu 

July     2  15  49 
3  21  43 

10  7  45 

11  23    8 

14  3    0 

15  15  26 

16  10  59 
19  19  50 

19  21  45 
^  14  36 

21  12    1 

22  3  32 

23  23  56 

25  14  55 

26  6  35 
28  14  18 

28  20  14 
31  18  45 

Aug.    1    5  15 
6  15    0 

11  13  26 

11  16    4 

12  14  10 
12  17  46 

18  11    3 

20  9  10 

29  22  48 

21  18  57 

23  0  37 
29  20  14 

29  21  29 

30  13  15 
Sept.    2  22  51 

3  21  19 

4  3  9 
9  2  7 
9  14  26 

14  4  51 
14  10  42 
14  15  34 

16  17  47 

17  11  21 

19  18  51 

20  15  30 

22  627 

24  9  26 

27  14  15 

29  14  48 

30  6  31 


(5SS S4-0  47 

6  i€ <J-3  3i 

6h€ >l-4-4  27 


•9  greatest  elong.W.  45  44 
§  greatest  elong.  E.  26  45 

6W  € tp-4-0  21 

6  9  € ?  — 5    8 

9  greatest  Hel.  Lat.  S. 

y  in  Aphelion. 

(JS<C S— 4  21 

<J  5  <C S  —  8  19 

(J^<C J/- 4  14 


g  stationary. 
^  stationary. 

6}€ 

6h<L 


i 


—  2  32 
H-  4  21 


g  greatest  HeL  Lat.  S. 

6  5  ©Inf. 

<5  V<C ^-+-0    3 


5  47 
4  26 
8    5 


62l€ jSf-4    2 

6l€ ^—052 

§  greatest  elong.W.  18    8 


6h€ h 

6210 

\i  in  Perihelion. 

<$  W<C tp 

<J  9  S 9 


4  24 


0  10 

1  0 


9  inQ 

8  greatest  HeL  Lat  N. 
6  ^M S  +  054 


6  S<C 
6  9€ 
621<L 


4  36 

5  10 
3  49 


<J5<C 5  —  236 

O  enters  ^  autumn  com. 
<J  5  ©Sup. 

6  i<L ^+057 

12  stationary. 
6h<L 12+433 


Oct. 


Nov 


Dec. 


d      h     in 

6  11  45 

7  22  24 
14  2  15 
14    8  20 

17  13  5 
17  20  37 

17  20  45 

18  2  48 

19  0  10 
19  18    3 

22  5  42 

23  3  33 

26  8  51 

27  13  56 
2  2  15 
2  21  12 

4    -    - 

7  12  41 

8  16  34 

9  22  11 

10  10  53 

14  6  49 

15  0  49 

16  2  51 

17  10  12 
19    -    - 

19  18  34 

20  1  57 

20  21  56 

23  22  19 

24  3  22 

26  12  30 
30  1  16 
30    4  52 

1    225 

7  19  19 
9  17  15 

10  4  57 

11  9  58 
11  22  45 

17    8  59 

17  19  18 

18  17  34 

21  Oi24 
21    9  18 

21  20    8 

22  22  20 

27  10  35 


<Jtpc tp— 0  14 

bin  8 

<$!<!: 5—4  46 

6  9  2t 9  +  0  21 

62t<L J/-333 

9  in  Perihelion. 

6  9  Ci 9  —  253 

^  in  Aphelion. 


<i  S€ S-1 

^  greatest  HeL  Lat  S. 


31 


i 


233 

4  40 


tp—  0    9 


<L  eclipsed,  invis.  at  Wash. 
t}  greatest  Hel.  Lat  S. 
9  greatest  Hel.  Lat  N. 
^  greatest  elong.  E.  22  50 


!■:::::; 

stationary, 
in  Perihelion. 


4  49 
3  12 


<J.  9C 9-4-028 

0  eclipsed,  inris.  at  Wash. 

6  ih ^-1    8 

\i  stationary. 


6  h€ 

6  ^C 


Qlat. 


6  $ 


B-4-  1  13 
ll-f-4  41 
^-f-342 


y  —  0    6 


b  in  Perihelion. 

I  c  ,. S 

y  Stationary. 


—  4  42 


^ 


<J  «  9 5  +  1 

8  greatest  HeL  Lat  N. 
62t€ J/-243 

(J  a  € S  +  4  14 

6  9  € 9  +  3    3 

9  greatest  doo^.W.  21  46 

-©  enters  'VJy  ^<^ter  com. 
6h€ li+438 

6  S€ J+4lto 

«Jtpc W--0  12 
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POSITIONS  OF  THE  PRINCIPAL  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  considered  as  positive.) 

^ 

Latitude. 

LoDgitade 

firom  Wa«hiogton 

in  Time. 

Lonffitnde 

from  Washington 

in  Days. 

Longitude 

firom  Wnnhington 

In  Arc 

o 

Abo, 

Albany,     .... 
Allegheny,     .     .     . 
Altona,      .... 
Ann  Arbor,   .     .     . 

+60  26  56.8 
+42  39  49.5 
-f40  27  36.0 
+53  32  45.3 
+42  16  48.0 

li     m       s 

—  6  37  20.32 
0  13  12.87 

+  0  11  50.66 

—  5  47  58.54 
+  0  26  42.67 

.2759296 
—.0091767 
+.0008252 

.2416498 
+.0185494 

260  39  55.2 

356  41  47.0 

357  2  20.1 
273    0  21.9 

6  40  40.0 

Armagh,   .... 
Athens,     .... 
Berlin,       .... 

Bilk, 

Bonn,   ..... 

- 

-54  21  12.7 
-37  58  20.0 
-52  30  16.7 
-51  12  25.0 
-50  43  45.0 

—  4  41  36.92 
6  43    7.58 
6     1  47.77 
5  35  17.77 
5  36  36.02 

.1955662 

—.2799488 

—.2512473 

.2328445 

.2337502 

289  35  46.2 
259  13    6.3 
269  33    3.4 
276  10  33.4 
275  50  59.7 

Breslau,     .... 
Brussels,   .... 
Cambridge,  (Eng.,) 
Cambridge,  (Mass.,) 
Cape  of  Good  Hope, 

- 

-51     6  56.5 
-50  51  10.7 
-52  12  51.8 
-42  22  48.1 
-33  56    3.2 

6  16  22.19 
5  25  41.29 

5  8  35.08 
0  23  41.54 

6  22    8.09 

.2613679 
.2261723 
.2142949 
.0164530 
.2653711 

265  54  27.1 
278  34  40.7 
282  51  13.8 
354    4  36.9 
264  27  58.7 

Chicago,    .... 
Cincinnati,     .     .     . 
Christiania,    .     .     . 
Clinton,     .... 
Copenhagen, .     .     . 

- 

-41  50     1.0 
-39     6  26.5 
-59  54  43.7 
-43     3  16.5 
-55  41  13.6 

-  0  42  14.26 

-  0  29  46.94 

-  5  51     6.69 
-06  35.08 

-  5  58  31.05 

-.0293317 
-.0206822 
-.2438274 
-.0045727 
-.2489703 

• 

10  33  33.9 

7  26  44.1 

272  13  19.6 

358  21  13.8 

270  22  14.3 

Cracow,     .... 
Dorpat,      .... 
Dublin,      .... 
Durham,   .... 
Edinburgh,    .     .     . 

- 

-50    3  50.0 
-58  22  47.0 
-53  23  13.0 
-54  46     6.4 
-55  57  23.2 

6  28    2.80 
6  55    6.02 
4  42  50.39 

—  5     1  52.64 

—  4  55  29.34 

—.2694768 
.2882641 
.1964165 
.2096370 
.2052007 

262  59  18.0 
256  13  29.7 
289  17  24.1 
284  31  50.4 
286    7  39.9 

Florence,  .... 
Geneva,    .          .     . 
Georgetown, .     .     . 
Gottingen,      .     .     . 
Gotha, 

- 

h43  46  40.8 
-46  11  58.8 
-38  54  26.2 
-51  31  47.8 
-50  56  37.5 

5  53  15.12 

—  5  32  49.24 

+  00    6.20 

5  47  58.49 

5  51     3.39 

—.2453139 
.2311344 
+.0000718 
—.2416492 
—.2437892 

271  41  13.2 
276  47  41.4 

0     1  33.0 
273    0  22.7 

272  14    9.2 

Greenwich,    .     .     . 
Hamburg,      .     .     . 
Helsingfors    .     .     . 
Hudson,    .... 
Kasan,       .... 

- 

-51  28  38.2 
-53  33    7.0 
-60    9  42.6 
-41  14  42.6 
-55  47  24.2 

—  5    8  12.39 
5  48    5.95 

—  6  48     1.32 
+  0  17  32.06 

—  8  24  41.14 

.2140323 
.2417355 
.2833486 
+.0121766 
.3504761 

282  56  54.2 
272  58  30.8 
257  59  40.2 
4  23    0.9 
233  49  42.9 

Konigsberg,  .     .     . 
Kremsmilnster,  .     . 
Leipsic,     .... 
Leyden,     .... 

- 

1-54  42  50.6 
-48    3  23.7 
-51  20    6.3 
-52    9  20.3 

—  6  30  11.87 
6    4  45.03 
5  57  46.87 

—  5  26    8.57 

—.2709707 

.2532990 

—.2484592 

—.2264881 

262  27    2.0 
268  48  44.6 
270  33  17.0 
278  27  51.5 

Liverpool,      .     .     . 
Madras,     .... 
Mannheim,     .     .     . 
Markree,  .... 

- 

-53  24  47.7 
-13    4    9.2 
-49  29  12.9 
-54  10  31.8 

4  56  12.34 
—10  29    9.67 

—  5  42    3.06 

—  4  34  24.00 

—.2056984 

—.4369175 

.2375354 

—.1905556 

285  56  54.9 
202  42  35.0 
274  29  14.1 
291  24    0.0 
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Place. 


Marseilles, 
Milan,  .  . 
Modena,  . 
Moscow,  . 
Munich,     . 

Naples, 
New  York, 
Nicolajew, 
Olmiitz,     . 
Oxford, 

Padua, 
Palermo,   . 
Paramatta, 
Paris,    .     . 
Philadelphia, 

Prague, 
Pulkowa,  . 
Rome,  . 
San  Fernando 
Santiago,  . 

Senflenberg, 
Speyer,     . 
Stockholm, 
St.  Petersburg, 
Upsala, 

Utrecht,     . 
Vienna, 
Washington, 
Wilna, .     . 


Latitude. 


--43  17  49.0 
--45  28  0.7 
--44  38  52.8 
--55  45  19.8 
--48     8  45.0 

--40  51  46.6 
--40  43  48.5 
--46  58  20.6 
--49  35  43.0 
--51  45  35.5 

--45  24  2.5 
--38  6  44.0 
—33  48  49.8 
4-48  50  11.0 
4-39  57     7.5 

--50  5  18.5 
--59  46  18.1 
--41  53  53.7 
--36  27  45.0 
—33  26  42.0 

--50  5  10.1 
--49  18  55.4 
--59  20  33.8 
--59  56  29.7 
--59  51  31.5 

--50  5  10.5 
--48  12  35.5 
--38  53  38.8 
--54  50  59.1 


Longitude 

fh>m  Waghington 

in  Time. 


h      m       8 

5  29  40.55 
5  44  58.20 
5  51  55.53 
7  38  29.29 

5  54  38.00 

6  5  10.95 
0  12  15.47 

7  16  6.53 
6  17  15.43 
5  3  9.79 

5  55  41.17 

6  1  37.00 
15  12  18.64 

5  17  33.02 
0  7  33.64 

6  5  53.52 

7  9  31.06 

5  58  8.53 

4  43  22.42 
0  25  30.00 

6  14  3.00 

5  41  58.00 

6  20  26.35 

7  9  25.87 
6  18  42.70 

5  28  43.67 

6  13  44.09 
0  0  0.00 
6  49  23.33 


Longitude 

from  Washington 

In  DayM. 


—.2289415 
—.2395625 
—.2443927 
—.3183946 
—.2462731 

—.2535990 
—.0085124 
—.3028534 
—.2619841 
—.2105300 

—.2470043 
—.2511227 
—.6335491 
—.2205211 
—.0052505 

—.2540917 
—.2982757 
—.2487098 
—.1967873 
—.0177083 

—.2597570 
—.2374769 
—.2641939 
—.2982161 
—.2629942 

—.2282832 

—.2595381 

.0000000 

—.2842978 


LoQgitnde 

from  Washington 

in  Are. 


// 


277  34  51.8 

273  45  27.0 
272  1  7.1 
245  22  40.7 
271  20  30.0 

268  42  15.8 
356  56  8.0 
250  58  22.1 

265  41  8.6 
284  12  33i2 

271    4  42.5 

269  35  45.0 
131 .55  20.4 
280  36  44.7 
358    6  35.4 

268  31  37.2 
252  37  14.1 

270  27  52.1 
289  9  23.7 
353  37  30.0 

266  29  15.0 

274  30  30.0 

264  53  24.7 
252  38  32.0 

265  19  19.5 

277  49     5.0 

266  33  58.7 
0    0    0.0 

257  39  10.1 


The  authorities  for  these  positions  are  given  in  the  volumes  for  1871  and  1872. 

By  a  more  recent  telegraph  determination,  made  by  the  United  States  Coast  Survey  in 
1867,  Cambridge,  Mass.,  is  East  of  Washington  0^  23"»  41«.08,  instead  of  0^  23"  41*.54. 

The  correction,  therefore,  to  be  applied  to  the  longitudes  of  the  preceding  table, 
except  those  of  Albany,  Cincinnati,  Greorgetown,  Hudson,  New  York,  Philadelphia,  and 
Washington,  is +08.46=a+0*.0000053«+6'^9. 


ON  THE  ARRANGEMENT  AND  USE  OF  THE  TABLES  IN 

THIS  EPHEMEMS. 


Tbis  Ephemeris  is  divided  into  two  distinct  parts.  One  part  is  designed  for  the  special 
use  of  Navigators,  and  therefore  adapted  to  the  Meridian  of  Greenwich. 

The  other  part  is  suited  to  the  convenience  of  Astronomers,  on  this  continent  particu- 
larly, and  adapted  to  the  Meridian  of  Washington. 

THE  NAUTICAL  PART. 

This  part  contains  the  Ephemeris  of  the  sun  and  moon ;  the  distances  of  the  moon  from 
the  centres  of  the  sun  and  the  four  most  conspicuous  planets,  and  from  certain  Fixod 
Stars;  the  Ephemeris  of  the  planets  Venus,  Mars,  Jupiter,  and  Saturn;  and  the  Mean 
Places  of  198  principal  Fixed  Stars  for  the  beginning  of  the  year  1873. 

Time, — Astronomers  make  use  of  several  different  kinds  of  time ;  an  explanation  of  the 
nature  of  which,  and  of  the  method  of  passing  from  one  to  another,  properly  precedes  an 
explanation  of  the  uses  of  the  Ephemeris. 

Sidereal  Time, — Sidereal  Time  is  measured  by  the  daily  motion  of  the  stars,  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascensions  of  the  stars  are  counted.  This  point  is  the  vernal  equinox,  and  its  hour 
angle  is  called  the  Sidereal  Time.     Astronomical  clocks  are  regulated  to  sidereal  time. 

A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over 
any  meridian,  and  its  next  succeeding  return  to  the  same  meridian.  It  is  divided  into  24 
hours.  The  sidereal  hours  are  counted  from  0  to  24,  commencing  with  the  instant  of  the 
passage  of  the  true  vernal  equinox  over  the  upper  meridian,  and  ending  with  its  return  to 
the  same  meridian. 

The  vernal  equinox  is  not  a  fixed,  but  a  movable,  point  on  the  equator.  Its  motion  is 
composed  of  two  parts :  precession,  which  is  proportional  to  the  time,  and  is  combined  with 
the  daily  motion  of  the  heavens ;  and  nutation,  which  is  periodical.  In  consequence  of  the 
latter,  the  daily  motion  of  the  equinox  is  not  strictly  a  uniform  measure  of  time,  and  the 
sidereal  time  in  common  use  might  therefore  be  called  Apparent  Sidereal  Time;  and 
Mean  Sidereal  Time  would  be  that  reckoned  from  the  transit  of  the  mean  equinox ;  but 
the  irregularity  referred  to  cannot  exceed  2^3  in  a  period  of  nineteen  years,  and  is,  there- 
fore, of  no  practical  importance. 

Solar  Time, — Solar  Time  is  measured  by  the  daily  motion  of  the  sun.  A  Solar  Day  is 
the  interval  of  time  between  two  successive  transits  of  the  sun  over  the  same  meridian ;  and 
the  hour  angle  of  the  sun  is  called  Solar  Time.  This  is  the  most  natural  and  direct  measure 
of  time.  But  the  intervals  between  the  successive  returns  of  the  sun  to  the  meridian  are 
not  exactly  equal,  but  depend  upon  the  variable  motion  of  the  sun  in  right  ascension. 

The  want  of  uniformity  in  the  sun's  motion  in  right  ascension  arises  from  two  different 
causes ;  one,  that  the  sun  does  not  move  in  the  equator,  but  in  the  ecliptic ;  the  other,  that 
the  sun's  motion  in  the  ecliptic  is  not  uniform. 

To  avoid  the  irregularity  in  time  caused  by  the  want  of  uniformity  in  the  sun's  motion, 
a  fictitious  sun,  called  a  Mean  Sun^  is  supposed  to  move  in  the  equator  with  a  uniform 
velocity. 
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Mean  Tifne,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion  of  this 
Mean  Sun;  the  latter  at  certain  periods  agrees  with  the  real  sun,  then  again  is  in  advance 
of  it,  and  at  other  times  is  behind  it.  The  clocks  in  ordinary  use,  and  ehronomet^rs  veed 
by  Navigators,  are  regulated  to  »W9n  time. 

Tnie  or  Apparent  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  the  apparent  and  fnean  time  is  called  the  Equation  of  Time,  By 
means  of  it  we  pass  from  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  ntean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  cx)lumn  in  which  it  is  found, 
on  page  I.  of  the  Calendau.  If  the  mean  time  be  given,  the  apparent  time  is  obtained  by 
applying  the  equation  of  time  as  directed  by  the  precept  on  page  IL  of  tbe  Calendar. 

Day, — The  civil  day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty -four  hours  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  0  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
0  to  12  from  noon  to  midnight.  -Thus  the  day  is  divided  into  two  periods  of  12  hours 
each ;  the  first  of  which  is  marked  A.  M.,  the  last  is  marked  P.  M. 

The  astronomtcal  day  commences  at  noon  of  the  civil  day  of  the  same  data.  It  also 
comprises  twenty-four  hours,  but  they  are  reckoned  from  0  to  24,  and  from  the  noon  of 
one  day  to  that  of  the  next  following.  The  astronomical,  as  well  as  the  civil,  time  may  be 
either  apparentj  or  mean,  according  as  it  is  ledLoned  from  apparent  noon,  or  from  mean 
noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day ;  therefore  the  firat  part 
of  the  ciml  day  answers  to  the  last  part  of  the  preceding  astranomicdl  day,  and  the  last 
part  of  the  civU  day  to  the  first  pait  of  the  same  astronomical  day.  Thus,  January  9tb, 
2^  A.  M.,  civU  time,  is  January  8th,  14^,  astronomical  titne;  and  January  9th,  2^  P.  M., 
civil  time^  is  also  January  9th,  2\  astronomical  time.  The  rule,  then,  for  the  transforma- 
tion of  the  civil  time  into  astronomical  time  is  this :  If  the  civil  time  is  marked  A.  M.,  take 
one  from  the  date,  and  add  twelve  to  the  hours,  and  the  result  is  the  astronomical  time 
wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation  P.  M.,  and  the  astro- 
nomical time  is  had  without  further  change. 

If  the  longitude  be  expressed  in  time,  and,  when  it  is  westt  added  to  the  local  time,  or, 
when  it  is  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Greenwich 
time.  If  the  local  astronomical  time  is  used,  the  result  is  the  Greenwich  astronomical  time^ 
which  ordinarily  is  required  for  the  use  of  this  Part  of  the  Ephemeris. 

Tu£  Calendar. — ^The  Calendar  is  divided  into  twelve  months,  and  to  each  month  .axe 
assigned  eighteen  pages,  of  which  the  contents  are  as  follows : 

Page  I.  contains  the  Apparent  Bight  Ascension  and  Declination  of  the  Sun  and  the 
Equation  of  Time  for  each  Greenwich  apparent  noon.  Adjoining  CQlamns  contain  the 
differences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours 
and  parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  sub- 
tracting it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing, 
we  obtain  the  value  of  the  quantity  for  a  given  Greenwich  apparent  time.  The  hourly 
differences  are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  great 
accuracy  is  required,  should  be  first  interpolated  for  haifthe  hours  and  parts  of  an  hour  of 
the  Greenwich  apparent  time. 

This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appc^ 
rent  time  is  0.  The  longitude  from  Greenwich  expressed  in  time,  if  tvest,  is  at  that  inatant 
the  Greenwich  apparent  time,  or  time  qfter  Gcreenwich  apparent  noon  5 — ^if  east,  it  13  time 
btfore  Greenwich  apparent  noon ;— and  may  be  employed  in  reducing  the  quantities  jodi  this 
page  to  apparent  noon  at  any  plaoe. 
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The  Right  Ascension  of  the  sun  thus  reduced  is  the  Sidereal  Time  of  Local  Apparent 
Noon,  The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  stun 
is  the  error  of  the  clock  on  sidereal  time. 

The  Declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
needed  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  this  page,  let  the  sun^s  declination  be  required  at  noon  of 
July  3d,  1873,  in  longitude  146**  ^  W.,  or  +  9^  44°»  16».     We  first  find— 

o       /       // 

For  July  3d,  at  Greenwich  apparent  noon,  0*b  declination  as  22  57  16B  N. 

/I 
The  diff.  for  1  hour,  — 12'^38,  multiplied  by  9,  is    111.42 

The  proportional  part  for  30™  =   1^,  6.19 

(4  t(  u      I2in=  p,  2.48 

n  ((  14 

The  sum  to  be  subtracted, 

The  Ban's  declination  required, 

The  longitude  9^  44"  16-  =  9t»  44".27  =  9h.738 ;  and  12".38  x  9.738  =  120".56=2' 0".56;  which 
is  also  the  reduction  obtained  in  another  way. 

If  the  longitude  is  146°  4'  £.,  the  reduction,  2'  (K^5,  should  be  added,  and  the  resulting 
declination  becomes  22**  59'  17'^3  N. 

If  greater  precision  is  required,  the  hourly  difTerenoe  may  be  first  interpolated  for  4^  52™ 
(or  half  the  longitude)  after  noon  for  the  west  longitude,  or  for  4^  52°^  before  noon  for  the 
east  longitude.  This  will  give,  in  the  first  case,  the  hourly  difference  12^^58,  and  the 
resulting  declination  22°  55^  14'^3  N. ;  and,  in  the  second  case,  the  hourly  difference 
12/M8,  and  the  declination  22°  59^  15'^4  N. 

At  sea,  however,  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half 
minute ;  and  the  redtlction  may  be  found  by  Table  V.  of  Bowditch^s  American  Practical 
Navigator, 

The  Equation  of  Time^  as  has  been  before  explained,  is  the  number  of  minutes  and 
seconds  to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an. 
observation  of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the 
manner  in  which  the  equation  is  to  be  applied.  Where  there  is  a  change  in  the  course  of 
the  month  from  addition  to  subtraction,  or  the  reverse,  as  in  the  months  of  April  and  June, 
the  two  different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points 
out  the  date  at  which  the  change  takes  place.  As  given  on  page  I.  the  equation  of  time  is 
also  the  mean  time  of  apparent  noon. 

On  page  I.  are  also  given  the  Sun'*s  Semidiameter^  which  Ls  used  in  reducing  the  altitude 
of  a  limb  of  the  sun,  or  the  angular  distance  of  the  limb  from  the  moon  or  some  other 
object,  to  the  altitude,  or  distance,  of  the  centre  of  the  sun ;  and  the  Sidereal  Time  of  the 
Semidiameter  passing  the  Meridian^  which  is  employed  in  obtaining  the  passage  of  the 
sun^s  centre  over  the  wires  of  a  transit-instrument,  when  the  passage  of  one  limb  only  has 
been  observed.  The  qucuitity  found  in  this  column  is  to  be  added  to  the  time  of  treudsit  of 
the  Jirsty  or  western,  limb,  to  be  subtracted  from  the  time  of  transit  of  the  secoTuij  or 
eastern,  limb. 

Page  II.  contains  for  each  Greenwich  mean  noon  the  Apparent  Right  Ascension  and 
Declination  of  the  Sun^  the  Equation  of  Time^  and  the  Sidereal  Time  of  Mean  Noon,  The 
hourly  changes  of  these  quantities  are  also  given  for  noon,  and  may  be  used  in  reducing 
them  to  any  given  Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated 
for  half  the  Greenwich  time,  when  gre«t  precision  m  required. 
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The  Right  Ascension  and  Declination  on  pages  I.  and  11.  are  affected  by  Aberration^ 
and  therefore  denote  the  apparent  position  of  the  trtie  sun.  Page  11.  is  more  conveniently 
used  when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out 
of  the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  can  be  reduced  to  mean  noon  of  any  place  by  interpolating  for 
the  longitude,  as  in  the  example  of  the  sun^s  declination  on  the  preceding  page. 

The  sun^s  declination  is  required  for  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  local  time  from  observations  of  the  sun, 
and  the  latitude  from  other  than  meridian  observations.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  meaii  time  to  obtain  the  apparent  time. 

As  given  on  page  II.,  the  equation  when  additive  is  the  apparent  time  of  mean  noon; 
and  in  general  it  is  the  hour  angle  of  the  tirue  sun  at  the  instant  of  mean  noon. 

The  Sidereal  Tims  of  Mean  Noon  is  also  the  Right  Ascension  of  tJie  Mean  Sun.  It 
may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using  the  hourly 
difference,  S'^.SSeS;  or  by  Table  III.  in  the  appendix  of  the  American  EpheTneris  for 
reducing  intervals  of  mean  solar  to  sidereal  tims.  Table  LI.  of  Bowditch's  Navigator 
may  be  used  for  the  same  purpose  when  the  nearest  quarter  of  a  second  only  is  required. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  solar  time  to  sidereal  time.  If  we  add  the  right  ascen- 
sion of  the  true  sun  to  the  apparent  time,  or  the  right  ascension  of  the  mean  sun  to  the 
mean  time,  the  result  will  be  the  sidereal  time. 

The  sidereal  time  of  mean  noon  is  also  used  in  converting  sidereal  time  to  mean  time, 
by  first  reducing  it  for  the  longitude  of  the  place.  Subtracting  the  reduced  value  from  the 
given  sidereal  time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this 
the  corresponding  reduction  of  a  sidereal  interval  to  a  mean  time  interval  in  Table  II.  of 
the  American  Ephemeris,  or  Table  LII.  of  Bowditch's  NavigeUor^  wUl  give  the  mean  time 
required.  This  reduction  may  also  be  found  by  multiplying  9*.8396  by  the  hours  and  parts 
of  an  hour  of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II. : — 

1.  Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1873,  July  5, 
6^*  12°*  13»  A.  M.  mean  time  at  a  place  whose  longitude  is  118**  14'  E. 

h    m     s 
The  local  astronomical  fnean  time  in  July  4,  18  12  13 

The  longitude  in  time,  —    7  52  56 

The  Greenwich  mean  time,  July  4,  10  19  17 

or  July  4,  10. 3214 

Sun's  R.  A,  Equation  of  time, 

h    m     H  m     8 

July.  4,  JVbon,  6  54  20.79  July  4,  Jfoon,  4    5.42  Suhtraetit>e. 

H.  D.  10«.299  X  ia3214    +    1  46.30  H.  D.  +  0».443  X  10.3214=+  4.57 


6  56    7.09  4    9.99 

If  greater  precision  is  required,  the  hourly  differences  interpolated  to  5^.2,  or  10*.296  for  the  right 

ascension,  and  0".440  for  the  equation  of  time,  should  be  used. 

The  equation  of  time  in  this  example  is  subtractivefrom  mean  time.    Its  reduction  could  hare  been 

found  by  Table  VI.  A.  of  Bowditch's  Jfavigator  to  seconds  only. 

2.  If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have — 

h     m     i 
July  4,  JVoon,  the  R.  A.  of  the  mean  sun  is  6  50  15.37 

Add  the  H.  D.  9".8565  x  10.3214,  or  -4-    1  41.73 

Add  the  local  astronomical  mean  time  18  12  13.00 


The  required  sidereal  time  is,  (rejecting  24^,)  1    4  10.10 

The  reduction  1™  41".73  could  have  been  found  in  Table  III.  corresponding  to  the  Greenwich  mean 
time,  10^  19m  i7«.    By  Table  LI.  of  Bowditch's  Jfavigator^  the  reduction  is  1»  41*.7. 
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3.  1873,  July  5,  A.  M.,  at  a  place  who»e  longitude  is  1 18^  14'  E.,  suppose  the  sidereal 
time  to  be  1^  4™  10^.10,  and  that  the  corresponding  mean  time  is  required. 

The  astronomical  day  is  July  4 ;  the  longitude  in  time  —  7^  52™  56",  or  —  7i*.882. 

h    m     8 
July  4,  the  sidereal  time  of  Greenwich  mean  noon  is  6  50  15.37 

The  H.  D.  <>.85()5  X  (—  7.882),  or  the  red.  for  7^  52«  56-  in  Table  III.    —    1  17.69 

The  sidereal  time  of  local  noon,  6  48  57.68 

The  given  sidereal  time  +  9A\  25    4  10.10 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon    18  15  1 2.42=  1 8i>.254 
—  9«.8296  X  18.254,  or  the  red.  for  18^  15»  12«  in  Table  II.,  —    2  59.42 


The  required  astronomical  mean  time,  July  4,  18  12  13.00 

Page  III.  contains  the  Longitude  and  Latitude  of  the  Sun^  and  the  Logarithm  of  its 
Distance  from  the  Earthy  at  Greenwich  Mean  Noon  of  each  day.  The  Longitude  is  given 
in  two  columns,  headed  k  and  X' ;  X  representing  the  sun^s  longitude  counted  from  the  true 
equinox  of  the  date ;  and  Xf  the  same  coordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year.  A  column  of  hourly  differences  enables  the  computer  to  obtain 
the  sun^s  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the  logarithm  of 
the  radius  vector  are  likewise  given.  The  longitudes  of  the  sun  are  the  true  longitudes, 
not  affected  by  aberration.     The  latitude  is  referred  to  the  ecliptic  of  the  date. 

The  last  column  on  page  III.  contains  the  Mean  Time  of  Sidereal  0^,  or  24^ — the  right 
ascension  of  the  mean  sun.  It  may  be  reduced  to  any  meridian  by  interpolating  for  the 
longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference, — 9".8296. 
The  reduction,  however,  ccui  be  taken  directly  from  Table  11.  of  the  American  Ephemeris, 
for  reducing  intervals  of  sidereal  time  to  mean  solar  time^  or  approximately,  from  Table  LIL 
of  Bowditch's  Navigator. 

This  column  is  used  in  converting  sidereal  time  to  mean  time.  As  an  illustration  let 
us  take  Example  3,  above. 

h    m     • 
July  4,  the  mean  time  of  Greenwich  sidereal  0^  is  17    6  55.93 

The  H.  D.  —  9-.8296  X  (—  7.882),  or  the  red.  for  long.,  Table  II.,      +    1  17.48 

The  mean  time  of  local  sid.  0^,  17    8  13.41 

Add  the  given  sidereal  time,  1    4  10.10 =li>.070 

The  sum  is  18  12  23.51 

—  9>.8296  X  1.070,  or  the  red.  for  lb  44»  10-  in  Table  II.,  —        10.51 


The  required  astronomical  mean  time,  July  4,  18  12  13.00 

It  was  readily  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  0^  and  the 
given  sidereal  time  would  be  less  than  24t\  Were  it  more  than  24^,  the  mean  time  ofj 
sidereal  0^  should  be  taken  out  for  July  3,  that  is  the  preceding  astronomical  day.- 

Page  IV.  contains  the  Moon*s  Semidiameter  and  Equatorial  Horizontal  Parallax  for 
every  mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  Horizontal 
Parallax  give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced 
to  any  other  Greenwich  mean  time  in  the  same  way  as  the  sun^s  declination  and  the  equa- 
tion of  time  in  the  preceding  examples.  The  siga  plus  or  minus  (+  or  ~)  prefixed  to  the 
hourly  differences,  shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the 
reduction  of  the  horizontal  parallax  by  0.273.  It  also  may  be  obtained  from  Table  XI.  of 
Bowditch's  Navigator^  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1873,  April  1,  9^  P.  M.  Green- 
wich mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  April  1  is 
7".3 ;  then  as  12t» :  9^  =  7".3  :  5".5 

which  is  the  correction  to  be  subtracted  from  the  semidiameter  at  noon,  because  the  Bemidioinetor  is 
decreanng.    The  moon's  semidiameter  then,  for  April  1, 9b,  is  15'  39'^6  —  5''.5,  or  15^  34'M. 
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The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  shonld  be  first  interpolated 
for  half  the  intei*val  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied  to 
the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Meridian  Passage  at  Greenwich,  which  is  given  on  page 
IV.  to  minutes  and  tenths  of  minutes,  is  also  accompanied  with  a  column  of  differences  for 
one  hour  of  longitude,  by  means  of  which,  having  the  longitude  turned  into  time,  the  time 
of  the  moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may 
be  taken  from  Bowditch's  Table  XXVIII.  by  simple  inspection.  The  last  column  of 
this  page  contains  the  Age  of  the  Moon,  or  the  time  elapsed  since  the  preceding  new  moon, 
to  tenths  of  days. 

Pages  v.  to  XII.,  inclusive,  contain  the  Moon's  Right  Ascension  and  DedinaHon  for  each 
day  and  hour  of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences 
for  one  minute^  which  are  also  given  at  each  hour.  The  right  ascension  and  declination 
of  the  moon  change  so  rapidly,  that,  if  they  were  not  given  at  frequent  intervals,  the  moon 
would  cease  to  be  useful  to  the  practical  navigator  as  a  means  of  determining  the  latitude 
and  time.  These  quantities  are  wanted  for  Greenwich  mean  time,  which  is  either  taken 
directly  from  a  well-regulated  chronometer,  or  is  obtained  by  applying  the  longitude,  tamed 
into  time,  to  the  local  mean  time  of  the  observer.  Each  is  taken  out  for  the  day  and  hour 
of  the  Greenwich  mean  time ;  the  diff,  for  1™  multiplied  by  the  mintites  and  parts  of  a 
minute  of  the  Greenwich  time;  and  the  product  added  to^  or  subtracted  finom^  the  quantity* 
according  as  the  quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1873,  July  7, 
15**  15™  20",  astronomical  mean  time  at  Greenwich : 


Right  Ascension. 

DecUnatUm 

July  7, 15h 

h     m     1 
17    3  50.60 

24  57    f'e  S 

Diff.  2i.5162  X  15.333 

=  +  38.58 

6'M54  X  15.333  =    1  34,4  S 

July  7, 15b  15m  20*  17    4  29.18  S4  58  36w8  8. 

The  differences  interpolated  for  7^.67  s=  0^.13  are  for  the  right  ftMennon  S^.5173|  and  for  the  decli- 
nation 16'M34,  which  may  be  used  for  greater  precision. 

Page  XII.  contains  also  the  Phases  qf  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
ApogeCt  or  least  and  greatest  distances  from  the  earth.  » 

Pages  XIII.  to  XVIII.,  inolugive^  contain  the  Lunar  Distances,  or  the  angular  diBtan4ie8 
of  the  centre  of  the  moon  from  the  centre  of  the  sun,  the  four  larger  planets,  and  eertahi 
fixed  stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  eartL  They  aare  giv#il 
for  every  third  hour  of  Greenwich  mean  time,  beginning  at  noon ;  the  dates  are  therefore 
astronomical.  All  the  distances  that  can  be  observed  on  the  same  day  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.,  or  £.,  is  affixed  to  the  name  of  th^  sun,  planet,  or  star,  to  indicate 
that  it  is  on  the  west,  or  east,  side  of  the  moon. 

An  observer  on  the  earth's  surface  having  measured  a  Lunar  Distance^  oorreoted  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true,  dr  geocentric,  distance.  With  this  distanoe 
and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the  Oreenmtk 
mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris  between  every  two 
successive  distances  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  I'*, 
or,  as  it  is  usually  called,  the  proportional  logarithm  of  the  difference.  It  is  given  for  the 
middle  instant  of  th6  two  dates  between  which  it  is  placed. 
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F4H*  oompating  the  Greenwich  time  we  have  the  followisg  rule : 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls ;  take  out  the 
nearest  of  these,  the  hoiu*s  of  Greenwich  time  over  it,  and  the  P.  L,qf  D'lff,  between  them: 

Find  the  difference  between  the  time  distance  and  the  distance  taken  from  the  Almanac; 
and  from  \\\ii  proportiotial  logarithm  of  this  difference  subtract  the  P.  L.  qf  Diff,  taken  from 
U^  Almanac : 

^TLe  result  is  the  proportkmal  logarithm  of  an  interval  of  time  to  be  added  to  the  hours 
of  Greenwich  time,  taken  from  the  Almanac,  when  the  earlier  Almanac  distance  is  used ;  to 
be  subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac  distance  is  used. 

Or,  we  may  add  the  comnum  logarithm  of  the  difference  of  the  true  and  the  Almanac 
distanoes  to  the  P.  L.  of  Diff,  of  the  Almanac;  and  the  sum  will  be  the  common  logarithm 
ai  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  The  Table  of  Logarithms 
of  small  Arcs  in  Space  or  Timet  given  at  the  end  of  the  volume  for  1871,  saves  the  opera- 
tion of  reducing  degrees  (or  hours)  and  minutes  to  seconds,  and  the  reverse. 

As  the  P.  L.  qfDiff,  in  the  Ephemeris  varies,  the  Greenwich  time,  found  by  the  methods 
just  described,  may  not  be  suflSciently  exact.  To  correct  it  for  such  variation,  or  2d  differ- 
ence, take  the  difference  between  the  P.  X.  of  Biff,  used  and  the  one  which  follows  it  in  the 
£{^wmeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones.) 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I.  Appendix,  and  take  out  the  corresponding  seconds,  which  are  to  be  added  to 
the  approximate  Greenwich  time  if  the  Prop,  Logs,  in  the  Ephemeris  are  decreasing;  to  be 
subtracted  if  they  are  increasing. 

Thus  tike  G-rcenwioh  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observatiim  by  a  chronometer,  the  difference  of  this  chronometer  time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  as  found  from  the  Lunar 
Distance.  The  agreement  or  disagreement  of  this  error  with  that  brought  up  from  the 
error  and  rate  of  a  previous  date,  may  show  whether  the  chronometer  has  run  well  or  ill. 
In  this  way  Lunar  Distances  oan  be  used  as  a  check  upon  the  chronometer.  By  a  series  of 
carefully  observed  Lunar  Distances  on  both  sides  of  the  moon,  the  chronometer  error  can 
be  tolerably  we;l  ascertained. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  (i  wMch  regulated  to  that  time  by  recent  observations  and  cor- 
vectod  for  change  of  longitude  i^i  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  Lunar  Distance  will  be  his  longitude. 

As  an  example  of  finding  the  Greenwich  mean  time  from  a  Lunar  Distance,  suppose  that  in  1873, 
Jan.  6,  about  16^  of  Greenwich  astronomical  time,  the  corrected  distance  of  the  moon's  centre  from 
a  Tauri  (Aldebaran)  is  35°  17'  43" : 

Corrected  distance. 

Distance  in  the  Ephemeris,  Jan.  6,1S^  0™  0* 

Diiference, 

Time  from  15^  (after) 

Corr.  for  2d  Biff.,  Table  I., 


,15i»  O^O" 

3ll7  43 
35  52  31 

P.  L. 
P.  L. 
P.  L. 

.2680 

34  48 
Diff.  of  P.  Logs. 

.7137 

+  1    4  30 

.4457 

—             5 

+    19 

Greenwich  Mean  Time,  Jan.  6  16    4  25 

By  a  Table  of  common  logarithms,  or  a  Table  of  logarithms  of  small  arcs,  the  reduction  of  the 
Greenwich  time  would  be  found  thus : 

P.  L.  from  Ephemeris,  0.2680 

Diff.  of  distances,  34'  48"  «=  2088"  log    3.3107 

Red.  of  Greenwich  time,  +  1^  4™  30-  =  3870*  log    3.5877 

the  result  being  the  same  as  by  the  previous  method. 
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Pages  218  to  241,  inclusive,  contain  the  Ephemerides  of  the  four  principal  planets,  Venus, 
Mars,  Jupiter,  and  Saturn.  The  Ephemeris  of  each  consists  of  its  apparent  right  ascension 
and  declination^  and  their  variations  in  one  hour^  for  each  Greenwich  mean  noon ;  the 
mean  time  of  meridian  passage ;  and,  at  the  bottom  of  the  page,  the  semidiameter  and 
horizontal  parallax. 

North  declinations  are  marked  +>  south  declinations  — .  -f~  prefixed  to  the  hourly  chan^  of 
declination  of  the  sun,  moon,  or  a  planet,  indicates  that  north  declinations  are  increasing,  and  south 
declinations  arc  decreasing;  — indicates  that  north  declinations  are  decreasing,  south  declinations 
increasing. 

The  right  ascension  and  declination  are  needed  in  all  observations  of  the  planet  for  time, 
latitude,  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of  Greenwich  mean  time 
is  the  same  as  in  the  examples  of  the  sun  previously  given.  The  mean  time  of  passage 
across  any  meridian  can  be  found  by  dividing  the  daily  difference  by  24,  and  using  the 
hourly  difference  thus  obtained,  as  in  the  case  of  the  moon ;  or,  the  reduction  can  be  found 
by  the  proportion :  As  24^  (or  360°)  is  to  the  longitude,  so  is  the  daily  difference  to  the 
reduction  required. 

Pages  242  to  244  contain  the  Sun^s  Rectangular  Codrdinates  referred  to  the  equator 
and  equinox  of  the  date.  They  were  employed  in  computing  the  Ephemeris  of  the  Planets. 
The  day  of  the  year,  or  number  of  days  from  January  0,  is  also  given. 

Pages  245  to  248  contain  the  Moon's  trtte  Longitude  and  Latitude  for  each  Greenwich 
mean  noon  and  midnight.  The  right  ascensions  and  declinations  of  the  moon  have  been 
computed  from  them. 

Pages  261  to  264  contain  the  Mean  Places^  with  their  annual  variations^  of  one  hundred 
and  ninety-eight  Fixed  Stars  for  the  beginning  of  the  year  1873.  North  declinations  are 
marked  -|- ;  south  declinations  — . 

The  right  ascension  of  a  star  is  also  the  sidereal  time  of  its  meridian  passage.  From 
this  we  may  roughly  find  the  mean  time  of  meridian  passage  by  adding  the  mean  time  of 
sidereal  0^  on  page  III.  of  the  Calendar,  or  subtracting  the  sidereal  time  of  mean  noon  on 
page  II.,  (disregarding  seconds;)  but  we  can  find  it  more  exactly  by  the  processes  already 
given  for  converting  sidereal  time  to  mean  time. 

The  right  ascension  and  declination  of  a  star  are  generally  needed  in  observations  of  it 
for  time,  latitude,  or  azimuth.  The  mean  places  are  sufficiently  accurate  for  most  obser* 
vations  at  sea;  but  for  more  exact  observations,  the  apparent  places  given  in  the  larger 
Ephemeris  should. be.used. 
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THE  ASTRONOMICAL  PART. 


This  part  is  adapted  to  the  meridian  of  Washington ;  and  Washington  time,  astronomical 
or  sidereal^  is  required  in  its  use.  The  longitude  of  Washington  from  Greenwich  is  assumed 
to  be  +  5^'  8"^  12». 

Obliquity  of  the  Ecliptic^  (J-c,  page  250. — This  page  contains  for  every  ten  days  of  the 
year  the  Apparent  Obliquity^  which  is  required  for  the  transformation  of  longitudes  and 
latitudes  to  right  ascensions  and  declinations,  or  the  reverse  ;  the  EqiLoiion  of  Equinoxes  in 
longitude  and  right  ascension,  or  the  reduction  from  the  mean  to  the  true  equinox  of  the 
date ;  the  Precession  of  Equinoxes  in  longitude,  or  the  reduction  of  longitudes  from  the 
mean  equinox  of  the  beginning  of  the  year  to  the  mean  equinox  of  the  date;  the  Sun^s 
Aberration^  which  is  to  be  applied  to  the  true  longitude  of  the  sun,  as  given  in  the  Ephe- 
meris,  to  obtain  its  apparent  longitude;  the  Sun''s  Horizontal  Parallax;  and  the  Mean  Lon* 
gitude  of  the  Moon^s  Ascending  Node, 

At  the  bottom  of  the  page  are  given  the  Mean  Obliquity  for  the  beginning  of  the  year ; 
the  Annual  Precession  for  the  middle  of  the  year,  the  precession  in  a  sidereal  and  in  a 
solar  day,  and  the  daily  motion  of  the  moon's  node  in  longitude. 

Fixed  Stars, — Pages  251-259  contain  for  each  mean  midnight  the  logarithms  of  A^  B^ 
C,  D,  also/,  G,  JZ,  t,  and  logarithms  of  g^  A,  and  i,  (following  Bessel's  notation),  for  re- 
ducing the  mean  places  of  the  Fixed  Stars  at  the  beginning  of  the  year  to  their  apparent 
places  on  any  day. 

The  formulae  from  which  they  are  derived,  and  those  in  which  they  are  used,  are  given 
on  page  260.  The  coefficients  are  those  of  Peters  and  Stritve.  For  terms  in  right 
ascension,  except  the  small  terms  at  bottom  of  page  260,  they  are  expressed  in  time. 

The  first  set  of  qusoitities  require  for  the  star  the  logarithms  of  a,  J,  c,  d,  a',  ^,  &^  d\ 
which  are  to  be  found  in  the  Star  Catalogues.  The  other  set  require  no  other  star  con- 
stants than  the  right  ascensions  and  declinations,  f  G,  and  H  arc  given  in  time,  as  well  as 
arc,  to  facilitate  their  use  with  tables  of  sines,  &c.,  which  have  the  argument  in  time. 

Tables  IV.,  V.,  and  VI.,  in  the  Appendix,  give  corrections  of  the  apparent  places  of 
several  circumpolar  stars,  and  of  the  quantities  A  and  B  for  small  terms  of  nutation. 

For  a  star  near  the  pole,  it  is  best  to  compute  the  reductions  with  the  time  constants  and  the  mean 
right  ascension  and  declination  at  the  date,  instead  of  the  beginning  of  the  year,  (or  the  logarithms  of  a, 
6,  c,  &c.,  reduced  to  the  date),  and  add  such  of  the  following  terms  as  may  be  of  sufficient  magnitude: 

In  Right  Ascension. 


i\ 


tan  6 


-t-0«.(K)0003   r^sin 
— 0«.000149    T^cos 

— 0«.0000650  T'i  sin  2  a 
+0'.0000103  sin  2  ^  cos  2  a 
— 0>.0000107  cos  2  A  sin  2  a 

-fO.0000620  sin  2  Q  cos  2  a  ) 


tan^d 


sec'^  6 


In  Declination. 

-f  0/'.000975T«fiin«a 

—  0".000023co8  2a 

—  0'^000080  cos  2  ^  cos  2  a 

—  0^.000077  sin  2  ft  sin  2  a 
+  0".000040cos2O 

—  0".000467  cos  2  O  cos  2  fl 

—  0''.000465  sin  2  O  sin  2  a 


>tB,n6 


--0-.0000622  cos  2  Q  "n  2  a  5 

4-a«.0000513  sin  (O  +  ft) cos2a^ 
-0-.0000507  cos  (O  +  ft)  sin  2«  I  . 

+0-.0000097  sin  (©  —  ft)  co82a  r*"  ^  '^^  ^ 
--0».0000053  cos  (O  —  ft )  sin  2  a 


—  0".00004co8(( 

—  0".00038cos(< 

—  0".00038sin(( 

—  0".00038cos(( 

—  0^.00004  cos  (( 


i  +  ft) 

+  ft)cos2a 

i-f-ft)8in2a 

-ft) 
I  — ft)cos2a 


sin  d  tan  d 


—  0".000078in  (0  — ft)  sin  2  a 

Pages  261-264  contain  the  mean  places  and  annual  variations  of  198  Fixed  Stars  for 

1873,  Jan.  0^^.438,  or  the  instant  when  the  sun^s  mean  longitude  is  280°.     r  on  the 

preceding  pages  is  reckoned  from  the  same  epoch.     Stars  within  25°  of  either  pole  ore 

designated  by  a  *. 
63 
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The  apparent  places  of  a,  d^  and  k  Ursae  Minoris,  and  of  51  Cephei,  are  given  on  pages 
265-276  for  every  upper  transit  at  Washington.  They  include  the  terms  depending  on 
2  (C ,  OS  well  as  other  small  terms  on  pages  260  and  497,  so  far  as  they  were  of  sufficient 
importance. 

The  apparent  places  of  the  remaining  194  stars  follow  on  pages  277-325  in  the  order 
of  their  right  ascensions.  They  are  given  for  every  tenth  transit,  together  with  ten  times 
their  daily  motion  at  transit ;  and  include  all  terms  of  the  preceding  formulse  exceeding 
0^.003  in  right  ascension,  or  (y^.03  in  declination,  except  those  which  depend  on  2  (^  and 
<C — P,    The  mean  solar  time  of  transit  is  also  given  to  the  nearest  tenth  of  a  day. 

Solar  Ephemeris. — Pages  326-331  contain  the  Apparent  Right  Ascension  and  Dedino' 
tion  of  the  Sun  for  each  mean  and  apparent  noon  at  Washington ;  the  Hourly  Motion  at 
mean  noon ;  the  Equation  of  Time  at  apparent  noon  with  the  sign  of  its  application  to 
apparent  time ;  the  Sun^s  Semidiameter  and  the  Sidereal  Time  of  its  passing  the  Meridian; 
and  the  Sidereal  Time  of  Mean  Noon.  The  explanation  of  these  quantities  and  their  use 
has  already  been  given  on  pages  490-492. 

The  Sun's  Horizontal  Parallax  is  on  page  250. 

Moon  Culminations, — Peiges  332-334  contain  the  mean  solar  time  of  the  Upper  Transit 
of  the  Moon's  centre  at  Washington,  expressed  to  hundredths  of  a  minute,  the  difference 
ft)r  one  hour  of  longitude,  and  the  Sidereal  Time  of  Semidiameter  passing  the  Meridian^ 
both  given  for  the  instant  of  transit  at  Washington.  The  numbers  in  the  fifth  column  indi- 
cate Uie  four  Stars  in  the  list  of  Moon  Culminating  Stars^  pages  335-338,  the  two  pre- 
ceding and  the  two  next  following  the  moon,  proper  to  be  observed  with  the  moon  at  each 
transit.  The  bright  Limb  of  the  Moon  is  indicated  by  the  Roman  numerals  in  the  lasf 
column. 

The  time  of  transit  at  any  place,  within  six  hours  of  Washington  in  longitude,  may  be 
found  with  sufficient  accuracy  from  the  time  of  the  Washington  transit  by  using  the  hourly 
difference  interpolated  for  a  longitude  half  that  of  the  given  place.  With  this  time,  reduced 
to  Greenwich  time,  the  moon's  right  ascension  can  be  taken  from  the  Lunar  Ephemeris, 
pages  V-XH  of  each  month,  as  in  the  example  on  page  494.  If  greater  precision  is  re. 
quired,  or  the  place  is  more  than  six  hours  from  Washington,  we  may  from  the  right  ascen- 
sion thus  obtained,  which  is  nearly  the  local  sidereal  time^  find  the  heal  mean  time  (as  on 
page  493)  more  accurately  than  before,  and  thence  the  Chreenvdch  mean  time^  and  with 
this  revise  the  computation. 

As  an  example,  suppose  the  right  ascension  of  the  bright  limb  of  the  moon  to  be  required 
at  the  transit  of  April  17,  1873,  at  Calcutta,  in  longitude 

E.  from  Washington,  IV"  1"»32«=1 1^^.0255 =0*.4594. 
E.  from  Greenwich,  b^  53°'  20*. 

Transit  at  Washington,  (p.  332) ^pril  17,  16  34J96 

Hoarly  motion,       ^11.085X^.466 »    ^  27.19 

Transit  at  Calcutta,    .     .    • April  17,  16    7.67 

Longitude  from  Greenwich —     5  53.33 

Greenwich  mean  time April  17,  10  14.34 

April  17, 10»»  (p.  64),  Moon's  R.  A 17  5?  29.65 

Diff.  for  1« 8*.5121X14.34=5  +  36.02 

April  17, 10»»  14".34,  Moon's  R.  A 17  52    5.67 

Sid.  time  of  semidiam.  passing,  (p.  332) ^    ]  13.71 

R.  A.  of  II,  or  bright  limb,  at  its  transit  at  Calcutta 17  53  19.38 

The  approximate  Declination  is  —  26^  22'. 

The  above  hourly  motion,  2™.466  is  found  by  interpolating  back  0^i230  from  that  giyeu  on  p.  332; 
and  2>.5122,  the  change  of  right  ascension  in  1™,  by  interpolating  7^  forward  of  that  given  on  p.  64  for 
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April  17, 10^.  The  time  of  Bemidiameter  passing  the  meridian  is  interpolated  back  0<i.459  from  that 
given  on  p.  332,  and  is  added  to  the  right  ascension  of  the  centre,  since  the  bright  limb  is  II.,  or  the 
following  one. 

The  Greenwich  mean  time  computed  from  the  right  ascension  of  the  moon's  centre  agrees  with 
that  stated  above. 

Moon  CtUmincUing  Stars^  pciges  335-338. — The  mean  places,  with  their  annual  varia- 
tions, of  174  stars  near  the  moon^s  path  are  given  for  the  beginning  of  the  fictitious  year 
(1873,  Jan.  0* — .438).  The  names  of  35  of  them,  whose  apparent  places  are  given  in 
the  Ephemeris  of  the  Fixed  Stars ^  are  printed  in  small  capitals. 

The  apparent  places  of  tho  others  may  be  obtained  by  the  quantities  and  formulae  on 
pages  251-260.     To  illustrate  the  use  of  these,  suppose  the  apparent  place  of  No.  133 
ASagittarii,  one  of  the  four  stars  proper  to  be  observed  with  the  moon  on  the  17th  April,  be 
required  at  its  transit  of  that  date  at  Calcutta. 

Th«)  Washington  mean  time  of  the  transit  at  Calcutta  is  April  16,  23^.2,  or  11^.2=0^.47  after  mid- 
night of  April  16.     The  quantities  from  page  251,  or  page  255,  are  to  be  taken  out  for  this  time. 

1st  Method. 


(Star  Tables) 

log  a       0.569              log  6       7.445 

n 

log  e       7.812 

log  d       8.867  n 

(p.  251) 

log  A      7.419n           log  B      0.744 

n 

log  C      1.220  n 

log  D      0.978  A 

(Star  Tables) 

log  a'      0.245              iog  bt     9.998 

log  d      8.568  n 

log  d'      8.577tt 

log  Jl  a   7.988  n           log  Bb  8.189 

log  Cc   9.032n 

log  Dd   9.845 

log  A  a'  7.664  n           log  B  b'  0.742 

n 

log  Cc'  9.788 

f^ 

log  D  df  9.555 

(p.  336)               a  =  18  20    8.00 

6  =- 

25  29  23.4 

^a=       —    0.010 

Aa'^ 

—  0.01 

• 

Bb^       +    0.015 

Bb'=^ 

—  5.52 

Cc^       —    0.108 

Cc'^ 

+0.61 

Dd^       +    0.700 

Ddf^ 

+  0.36 

E^       —    0.003 

/*'  =  - 

•-Q'f^TIJL'^ 

—  0.07 

^  ss  -f-  0«.001     T  /A  =              0.000 

J^pparenZ  Place,  a'  =  18  20    8.59 

rf'=- 

25  29  28.0 

2d  Method, 

(p.  336)       a=18  2o!l 

6 

=  —  2^2^.4 

# 

(p.  255)      G  =  17  57.6 

Q  +  a 

=  12  17.7=184  25 

"         H=16    0.8 

H+a 

=  10  20.9=155  13 

logiV 

8.8239             log  tV 

8.8239 

a    ^ 

a    m     8 
18  20    8.00 

log^ 

0.7444             log  h 

1.2818 

/  = 

—  0.011 

Lain  (6  + a)     8.8874n           Lam(H+a) 

9.6823 

(r)- 

+  0.014 

,  l.tand 

9.6783»           1.  sec  S 

0.0445 

(*)= 

+  0.592 

iog(jf) 

8.1340             log  (A) 

9.7725 

T/<  = 

0.000 

Apparent  Right  Ascension a'    =     18  20    8.59 


log  g  0.7444 

1.008(0  + a)  9.9987» 

log  igi)  0.7431  n 

log  i  OIBSrin 

1.  COB  6  9.9555 

log  (0  0.8129  n 


log  h  1.2818 

1.  cos  {H+a)  9.9580i» 

1.  sin  d  9.6338i» 

log  (AO  0.8736 


6     « 
(0  = 

T  ft' 


/ss 


O       i      // 

—  25  29  23.4 

—  5.53 

+  7.47 

—  6.50 

—  0.07 


Apparent  Declination <f'    =  —  25  29  28.0 

The  MooN^s  Semidiameter  and  Equatorial  Horizontal  Parallax  for  each  mean  noon  and 
midnight  are  on  pages  33^342.*  In  the  moon^s  Ephemeris,  as  in  that  of  the  sun,  the 
hourly  motions  belong  to  the  instants  for  which  they  are  given.  The  hourly  change  of 
semidiameter  is  equal  to  .2723  times  that  of  the  horizontal  parallax. 

*  For  eclipses  and  occultations,  Bubckhardt's  value  of  the.  semidiameter,  which  .is.  2({.5Je0iy  is 
praftrrod. 
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The  times  of  the  Moon*s  Phases^  Apogee^  Perigee^  and  greatest  Libratian^  are  given  on 
page  343 ;  and  the  position  of  the  Moon*8  Equator  and  the  MoorCs  mean  longitude  on 
page  344 ;  and  a  Table  for  computing  the  Libration  of  the  Moon  on  page  345. 

The  Ephemerides  of  the  seven  principal  Planets  (pages  346-387)  are  given  both  for 
mean  noon  and  the  time  of  transit.  The  hourly  differences  are  also  given  for  the  same 
instants.     Third  differences  were  used  in  their  computation. 

The  Horizontal  Parallaxes^  Vertical  Semidiameters  and  Sidereal  Times  of  the  Semi- 
diameters  passing  the  Meridian  arc  on  pages  388  and  389. 

The  Sun^s  Coordinates  (pages  390-401)  are  given  for  each  mean  noon  and  midnight, 
referred  to  the  apparent  equinox  and  equator,  and  also  to  the  mean  equin«)x  and  equator 
at  the  beginning  of  the  year  (Jan.  0*^.0).  In  the  case  of  the  rectangular  coordinates,  only 
the  last  four  decimals  are  given  for  the  mean  equinox  and  equator,  and  the  first  three  places 
are  to  be  taken  from  the  apparent  equinox  and  equator.  When  a  change  of  a  unit  is  to  be 
made  in  the  third  place,  it  is  indicated  by  a  corresponding  colon  (:).  The  latitude  is  referred 
to  the  ecliptic  of  the  date.  The  reduction  to  the  mean  ecliptic  of  Jan.  0.  is  -f-  0''.488  r  sin 
(O  -[-  187°),  in  which  t  is  the  time  from  Jan.  0,  in  parts  of  a  year. 

The  Heliocentric  Coordinates  of  the  Planets  (pages  402-409)  are  referred  to  the  mean 
equinox  and  ecliptic  of  the  mean  noon  of  the  2405,000th  day  of  the  Julian  Period,  or  1872, 

July  25. 

K^  ...  ^  k^  Jfc* 

The  columns a:,  &c.,  contain  the  quantities  —  1600  m—  a?,  —  1600  m  —  y, — 1600  m  -jz, 

in  units  of  the  7th  decimal  place,  in  which  m  denotes  the  mass  of  the  planet,  and  l^  the 
unit  of  attractive  force  in  the  solar  system,  or  log  k  =  8.2355814. 

Page  409  contains  the  Inclinations  and  Longitudes  of  the  Ascending  Nodes  at  the  same 
epoch,  and  the  Masses  of  the  several  Planets  with  their  logarithms.  The  changes  of  the 
Inclinations  and  Nodes  in  100  days  include  the  motions  of  the  ecliptic  and  equinox. 

The  Heliocentric  Ck>drdinates  and  Masses  of  the  Planets  are  given  for  the  computation 
of  perturbations. 

Eclipses, — Pages  410-416  contain  the  elements  necessary  for  computation  and  the  prin- 
cipal phases  of  each  eclipse  of  the  Sun  and  Moon.  The  semidiameters  of  the  moon  are 
2^^5,  and  those  of  the  sun  2^^.2,  less  than  those  in  the  Ephemeris. 

The  charts  of  the  Solar  Eclipses  show  the  part  of  the  world  in  which  each  is  visible. 
The  dotted  curves  pass  through  places,  where  the  eclipse  begins,  or  ends,  at  an  exact  hour 
of  Washington  mean  time,  and  aid  in  finding  an  approximate  time  of  the  beginning,  or 
end,  at  any  place.  The  limits  and  central  line  will  give  some  idea  of  the  magnitude  of  the 
eclipse.     The  longitudes  are  reckoned  west  from  Washington. 

The  Tables  of  Data  of  the  Solar  Eclipses  contain  certain  quantities*  derived  from  the 
elements  and  independent  of  the  place  of  observation.  They  are  given  for  successive 
times  at  the  Washington  meridian ;  and  if  their  values  for  the  Penumbra  be  taken  out  for 
a  time  To,  assumed  near  that  of  the  beginning,  or  end,  of  the  eclipse  at  any  place,  the  pre- 
diction for  that  place  may  be  computed  quite  accurately  by  the  following  formuke : 

Let  <p  =  the  latitude  of  the  place,  -\-  when  north, 

A  ss  its  longitude  from  Washington,  -[-  when  west, 
(Bessd.)    log  6=8.912205,        log  (1  —  e^)  =-9.99709 16,        8ui/»«  ainf, 

Asssec  X  cos  f>,  ik=(  1  —  c*)  sec  /  sin  {», 

a=A  —  h  sin  (/A — i), 
5=.B  — £ifc+G  A  cos  (/i  — A), 
c=— C+iJ* A:— jff  A  cos  (/*  — A), 
m=i^/b  c  (usually  with  same  sign  as  a). 

*The  formuln  are  given  in  Chautshet'b  Spherical  and  Practical  Astronomy,  Vol.  I,  page  513.  Tho 
changes  ofJi,  B,  and  C  for  one  minute^  or  one  second,  ore  expressed  in  unit«4  of  the  sixth  decimal  place. 
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If  fn=sa,  the  time  7o  is  correctly  chosen.  If  m  differ  from  a,  a  correction  t  of  the  assumed 
time  may  be  obtained  in  seconds  by  the  formulsB, 

log  fi'  =  1.86167,  af=^A'—fi'h  cos  (m  —  X), 

^^       cm  l/  =  B'—/x'Gh8m{fi  —  X), 

tan  J  C^  =  -=-7 
mo 

1000000  (m  —  a) 

of +  1/ cot  Q' 

and  a  new  approximation  to  the  actual  Washington  time  will  be 

with  which  the  computation  may  be  revised. 

Thus  successive  approximations  are  made  until  for  the  last  assumed  time  To,m  =  a 
very  closely,  and  t  is  quite  small.  The  local  mean  time  of  the  phenomenon  will  be,  using 
the  last  values  of  To  and  «, 

To  +  t  —  A. 
Q  must  be  taken  of  the  same  sign  with  a,  and  is  a  sufficiently  near  approximation  to  the 
angular  distance  of  the  point  of  contact  reckoned  from  the  north  point  of  the  sun^s  limb, 
-|-  towards  the  ecuL 

For  a  total  or  annular  eclipse,  the  prediction  of  the  interior  contacts  may  be  made  in  the 
same  way,  using  the  Data  for  the  Shadow;  except  that  Q  will  have  a  sign  opposite  that  oi 
a  in  a  total  eclipse. 

To  find  F,  the  angular  distance  of  the  point  of  contact  from  the  Vertex  of  the  sun's  limb, 
-|-  towards  the  Ze/2,  we  have  the  formula 

p  sin  P=  sin  ^  c  sin  C  =  cos  P  tan  (/i  —  X) 

p  cos  P=  cos  y>  cos  (/i  —  X)      c  cos  C  =  sin  (P —  d') 

V=Q-C, 
in  which  d'  is  the  sun's  declination. 

If  the  values  of  Q  at  the  beginning  and  at  the  end  of  the  eclipse  be  found,  and  their 
difference  (with  regard  to  signs)  be  denoted  by  2  0j  the  number  of  digits  eclipsed  is 

12  (1+n)  sin*  J  0,  or  12  (1  +  n)  cos«  i  0, 

according  as  ^  is  acute  or  obtuse :  n  being  the  quotient  of  the  semidiameter  of  the  moon 
divided  by  that  of  the  sun. 

0  may  also  be  found  from  the  formulse : 

]/ 

<r 
(in  whi«h  R  has  the  sign  of  I/);  and  the  expression  of  t  may  be  changed  to 

^^^A/v/^A  ^ — <*  sin  Qcoe  R 

£»1000000 .  — — . ~— . 

of  Bin  0 

The  following  is  an  example  of  the  computation  of  the  end  of  the  Eclipse  of  May  25, 
1873,  for  the  Observatory  at  Greenwich,  for  which 

^»+51''  28^  2&'.2  Xmm28ar  6&  &4f'^ 

(!)  log  e  « 8.912205 

(2)  I.  sin  f>  =  9.8934073  ( 1)  +  (2)  1.  sin  /  «  8.805612 

(3)  log  (l-c«)=  9.9970916 

(4)  1.  sec  X  =  0.0008889  (2)  +  (3)  +  (4)     log  k  =  9.8913878 

(5)  1.  cos  sp  =  9.7943660  (4)  +  (5)  log  h  =  9.7952549 

By  the  chart,  the  Washington  mean  time  of  the  end  of  the  eclipse  at  Greenwich  is 
16''  15°^. 

A  nearer  approximation  is  16^  15^.4  for  which  we  take  from  the  table  for  Penundnrai  on 
page  412,  the  values  of  ^9  B^  C,  &c. 
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Computation  of  t,  the  correction  of  To. 

;i=24l  39  43.6  (9)  log  £=9.970431 

^— ;^  =  32J  42  49.4  (10)  log  ^  =9.891388 

(11)  log  F  =  9.968875 

(1)  1. 8iii(/*  — A)     =9.7921051n       (9)  +(10)  log  £^  =  9.861819 

(2)  log*           =9.7952549        (10) +  (11)  log  F At  =  9.860263 

(3)  1.  COB  (/t  —  X)  =  9.8948280 

(12)  j3  =  — 0.16230 

(4)  =  (l)  +  (2)       log  h  Bin  (ji-^X)      =9.687360n  (13)  —  A  sin  0«  —  X)  =  + 0.38669 

(5)  log  fi'  =1.86167 

(6)  log  G  =9.552459  (14)  B  =  + 1.59607 
(T)  =  (2)  +  (3)  log  hcoB(p  —  X)  =  9.690083  (15)  —  £  ^ = — 0.72748 
(8)  logH  =9.562831  (16)  G  *  cos  (;*  — A)  =  + 0.17480 

(6)  +  (7)        log  O  A  COB  (/i  —  ;i)  =  9.242542  (17)  —  C=  —  0.49724 

(7)  +  (8)        log  H  h  COB  (^  —  A)  =  9.252014  (18)  F  A  =  +  0.72487 

(19)  —  Hk  COB  (;i  —  A)  ==  —  0.17903 

(5)  +  (7)        log  fi'  hcoB(jA  —  X)==  1.55175 
(4)  +  (5)  +  (6)        log  /G  Asin  (ji^X)  =  1. 00X49 n  (12)  +  (13)  a  =  +  0.22439 

(14)  +  (15)  +  (16)  6  =  + 1.04339 

(20)  log  A  =  0.018447  (17)  +  (18)  +  (19)  e =  +  0.04860 

(21)  logc  =8.686636  m=  +  0J22519 

(22)  =  h  [(20)  +  (21)]  log  m  =  9.352541  m  — « =  +  0.00080 
(22)  —  (20)  =  (21)  —  (22)        1.  tan  i  Q  =  9.334095 

AngUfromJf.  point,  Q=  +  240  21'.5  (23)  A'  =  +   144.92 

(24)  ^^fAcoB(/*  — X)=—     35.62 

(29)  1.  cot.  Q= 0.34415  (25)  B'=+     41.45 

(30)  log  ft' =  1.71164  (26)  —  y:*'OAsin(^  — ;i)  =  +     10.03 
(29)  +  (30)                    log.  b'  cot  Q  =  2.05579 

(25) +  (26)  6'  =  +     51.48 

(31)  log  (m  — a) +6 =2.9031  (27)  =  (23)  +  (24)  «'  =  +  109.30 

(32)  log  (a' +  A' cot  Q)  =  2.3483  (28)  6'cotQ=+  113.71 
(31)  —  (32)                               log  t = 0.5548                         (27)  +  (28)     a' + 6'  cot  Q = +  283.01 

h  m       8 

Assumed  time^ To  =  16  15  24.00 

Correction  of  the  assumed  time^ f    =       +     3.59 

Washington  time  of  the  end^ May  25, 16  15  27.59 

Greenwich  time  of  the  end May  25, 21  23  39.69 

We  have  also  C=-34**  55^;  the  angle  from  theFcriea:,F=+59^  16^;  ^=+49^  35^, 
and  the  magnitude  of  the  eclipse  4.2  digits,  or  0.35  of  the  sun^s  disc,  on  the  north  limb. 

Ocadtations. — Pages  416-418  contain  a  list  of  such  occultations  and  near  approaches  as 
will  be  visible  at  Washington  during  the  year  1873.  For  the  latter,  the  time  of  nearest 
approach,  the  nearest  point  of  the  moon's  limb,  and  the  distance  of  the  star  from  the 
moon's  limb,  are  stated. 

Pages  419-451  contain  Elements  for  facilitating  the  Prediction  of  Occultations  of 
Planets  and  Stars  by  the  Moon,  The  list  includes  all  stars  to  the  6^  magnitude  in  the 
Catalogue  of  the  British  Association^  and  a  few  others  of  less  magnitude,  contained  in  the 
Almanac  Catalogue  of  Zodiacal  Stars  and  chiefly  belonging  to  clusters,  which  can  be 
occulted  during  the  year  1873. 

The  elements  comprise  the  Date^  the  Name^  Magnitude  and  Declination  of  the  Star; 

the  Limiting  Latitudes  within  which  the  occultation  may  be  visible ;  and,  at  the  time  of 

geocentric  conjunction  of  the  moon  and  star  in  right  ascension,  the  following  quantities ; 

^  =  Washington  mean  time, 

H  =  Hour  angle  of  the  star  at  Washington,  -|-  when  west ; 

^       15(a  — aO         .      ^           ^r      ^  —  ^' 
i  = ^ ^cos^  =  0,  Y= , 

15  J  a  Ad 

xf  = cos  d,    y'  = — ,  the  hourly  changes  of  «  and  y; 
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in  which  a  and  d  are  the  true  right  ascension  and  declination  of  the  moon, 
J  a  and  J  ^,  their  motions  in  one  hour  of  mean  time, 
TT,  the  moon^s  equatorial  horizontal  parallax, 
a'  and  ^',  the  apparent  right  ascension  and  declination  of  the  star. 
The  reductions  of  the  mean  place  of  the  star  at  the  beginning  of  the  year  to  its  appa- 
rent place  at  the  date,  are  also  given  to  facilitate  the  reduction  of  observed  occultations. 

For  any  other  Washington  mean  time  T  ===  ^  -|- 1,  we  have  (ji  being  the  sidereal  equiva- 
lent of  ^,  and  ^  as  a  coefficient  being  expressed  in  hours) 

AaKH-f-A^i  the  starts  hour  angle  at  Washington, 

As  the  moon^s  motion  is  here  regarded  as  uniform,  the  expressions  for  x  and  y  are  more 
nearly  correct  the  smaller  the  interval  U  The  exact  values,  to  be  employed  in  the  reduc- 
tion of  an  observed  occultation,  are 

sin  (a  —  o')  cos  ^ 

X  =s ^ '^—'^ 

sin  fr 

sin  (^  —  y )  cos^  ^{a  —  d)  -|-  ^"^  (^  "t"  ^^)  ^^  ^  (^  —  ^0 

sin  It 
in  which  a,  ^  and  -k  are  to  be  taken  from  the  Ephemeris  for  the  time  T.     But  for  predicting 
the  times  of  immersion  and  emersion^  and  the  points  on  the  moon's  limb  where  these  appear- 
ances take  place,  the  preceding  expressions  suffice  to  enable  the  observer  to  determine 
when  and  where  to  watch  for  these  phenomena. 
For  the  place  of  observation,  let 

f =its  latitude,  -|-  when  north ; 
X  =its  longitude  from  Washington,  -|-  when  west ; 
{Bessel)    log  c=8.9122  05,  log  (1  — e»)=9.9970  916, 

sin  /=c  sin  ^,  E^(l  —  e^)  sec  /,  i^=8ec  /. 

m'=54147.8  sin  1'',  log  m'=9.41916. 

The  constants  for  the  place,  required  both  in  the  prediction  of  occultations  and  the  re- 
duction of  those  observed,  are  ^,  A,  and  E  sin  ^^  Fcos  ^^fi^  F  cos  ^,  or  their  logarithms. 

The  values  of  E  and  F  and  their  logarithms  are  given  for  different  latitudes  in  the 
following  table : 


9 

JS. 

J**. 

Log£. 

LogF. 

OP 

1— .0067 

1.0000 

9.9971 

0.0000 

±10 

1  .0066 

1.0000 

9.9971 

0.0000 

20 

1  .0063 

1.0004 

9.9973 

0.0002 

30 

1  .0059 

1.0008 

9.9975 

0.0004 

40 

1  .0053 

1.0014 

9.9977 

0.0006 

50 

1_.0047 

1.0020 

9.9979 

0.0009 

60 

1  .0042 

1.0025 

9.9982 

0.0011 

70 

1  .0037 

1.0030 

9.9984 

0.0013 

80 

1— .0034 

1.0033 

9.9985 

0.0014 

90 

1  .0033 

1.0034 

9.9985 

0.0014 

An  occultation  will  not  be  visible  unless, 

1.  The  latitude  of  the  place  is  included  within  the  limiting  parallels ; 

2.  At  the  time  of  occultation,  or  the  local  mean  time  ( T —  A),  the  sun  is  sufficiently 
below  the  horizon ; 
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3.  At  that  time  the  star  is  above  the  horizon,  or  its  local  hour  angle  (A — X)  is  numeri- 
cally less  than  r  found  by  the  formula 

cos  T  =  — '■  tan  ^  tan  d^. 

A  table  of  t,  or  the  hour  angle  of  a  body  in  the  horizon,  computed  for  the  latitude  of  the 
place  and  different  declinations,  will  be  useful  for  such  comparisons. 

These  conditions  can  generally  be  determined  in  advance,  as  in  latitudes  less  than  &f 
( ^  —  X)  may  be  used  instead  of  ( T —  X)  except  within  two  hours  of  sunrise  or  sunset ; 
and  (H —  X)  instead  of  {h  —  X)  except  within  half  an  hour  of  the  starts  rising  or  setting. 
For  these  exceptional  cases,  which,  however,  are  not  favorable  for  observation,  the  time  of 
apparent  conjunction  in  right  ascension,  or  some  nearer  approximation  to  the  time  of  occul- 
tation,  can  be  subsequently  employed. 

Having  ascertained  that  an  occultation  will  be  visible,  we  may  proceed  to  compute  the 
times  of  immersion  and  emersion  by  the  following  formulae : 

1.  To  find  approximately  the  time*  of  apparent  conjunction  in  right  ascension,  as  affected 
by  parallax ; 

t«  *s     F  cos  ^  sin  {H — X) 
u'=sij/  F  cos  f  cos  (H —  X) 

In  fumrs,  ('^'^iTZ^/ 

Washington  time  of  apparent  conjunction,  ( T)==  ^  -[~  (0 

Local  "  "  "  (T)  —  X 

The  value  of  ( T)  to  the  nearest  tenth  of  an  hour  is  sufficiently  accurate.     If  a  closer  ap^ 
proximation  is  desired,  the  computation  may  be  repeated,  using  h=H'-\-  (/i)  instead  of  IT, 
(jx)  being  the  sidereal  equivalent  of  (^), 

(ro=(T)+(o. 

2.  To  find  a  nearer  approach  to  the  time  of  either  phase,  let  us  assume  the  Washington 
mean  time  T,  which  for  the  first  computation  may  be  the  computed  tim**,  of  apparent  con- 
junction, or  some  conjectural  time  near  it.     For  this  time  find 

«»  T—  (J  A=»jBr+/i,  or  A— /l=iff- A-f  At 

and  then  Ti  and  T2,  the  approximate  Washington  mean  times  of  immersion  and  emersion, 

by  the  following  formulee.     The  local  mean  times  will  be  found  by  subtracting  from  Ty 

and  T%  the  longitude  of  the  place. 

A  sin  B=E  sin  ^  u  '^F  cos  f  sin  {h —  X) 

A  cos  BsmF  cos  f  cos  (A— A)t         tj  =»il  sin  {B — d^ 

ftfssfi^  A  cos  B 

v^ssfx'  u  sin  d^ 

[or,  with  other  auxiliaries  than  A  and  J3, 

h  ^F  cos  f>  cos  {h^X)  u'^h  tsf  v=JS  sin  f  cos  d'  —  h  sin  d^] 

m  sin  ilfasa:— tt  n  sin  N^xf^vf 

m  cos  M=y~-v  n  cos  N^y'^v' 

(Burckhardt.)  il==:.27227  log  k==9.4S500 

msin(Jlf— iV)  ,       _^^« 

cos  ^= ^ ^        <fi  <  180** 

k J 

*  It  is  convenient,  but  not  nocessary,  to  have  this  time. 

t  If  (A  —  X)  bo  restricted  to  valaes  numerically  less  than  12^,  or  180^,  B  raay  bo  token  in  the  same 
quadrant  with  (h  —  /),  and  have  the  same  sign  as  the  latitude.  For  a  place  where  many  occultations 
are  observed,  tables  of  A,  B,  u  and  «'  for  different  values  of  (A—* A)*  or  of  E  sic  ^  cob  d'  Ibr  different 
declinations,  would  be  convenient. 
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For  Immersion.  For  Emersion. 

,    ,  ,         mcos  (M'-N)    k  sin  if'  m  cos  (M—N)  .  Arsinc^ 

In  hours,  ti= ^^ ^0= ^ H 

n  n  «  '       n 

Washington  mean  Hme^  ri=  T-j-  <i  ^2=  r+  ^2 

Local  "       "  Ti-A  T2-;. 

3.  Assuming  now  Ti  =  ^ '\' t -{•  ti  for  the  Immersion,  or  T2  =  i -{- 1 -^  t2  for  the  Emer- 
sion, as  the  Washington  time  instead  of  T,  and  recomputing,  we  can  obtain  nearer  approxi- 
mations to  the  times  of  these  phenomena.  But  the  first  operation  will  give  the  times  usually 
within  one  or  two  minutes,  which  is  sufficiently  accurate  for  watching  for  an  immersion. 
For  an  emersion  a  more  accurate  knowledge  is  desirable.  But  for  this  purpose  it  will  often 
be  sufficient  to  substitute  (^2— >^)=(^— ^  +  J  /h)  for  (h—X)  in  the  computation  of  u^  and  u', 
and,  using  the  same  m  and  M  as  before,  recompute  n,  iV,  (fi  and  ^,  a  new  correction  to  be 
added  to  T. 

If  log.  m  sin  (il'l—iV)  =9.4350  nearly,  a  recalculation  will  generally  be  necessary  to  de- 
termine whether,  numerically,  cos  v''  <  1,  or  cos  v''  >  1.  In  the  latter  case  the  impossible 
value  of  cos  ^  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the  com- 
puted distance  from  the  moon's  limb  is  within  the  errors  of  the  Ephemeris  of  the  moon 
and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  ^=sO**,  or  180°,  accord- 
ing as  m  sin  (M— iV)  is  -|-  or^;  and  for  finding  the  time  of  nearest  approach, 

__     m  cos  (ilf— iV) 
n 
The  distance  from  the  moon's  limb  is  then 

TT  [m  sin  (ikf— iV)— q, 
disregarding  the  sign  of  m  sin  (iW— iV) ;  or,  allowing  for  the  augmentation  of  the  semi- 
diameter, 

TT  [m  sin  {M—N)^k]  [1  +  2  sin  tt], 
where  «=-4  cos  {B—d^). 

4.  Having  found  satisfactorily  the  times  of  immersion  and  emersion,  and  therefore  iVand 
tp  in  each  case,  we  have  as  the  angle  from  the  North  point  of  the  moon's  limb  and  reckoned 
towards  the  West, 

Q=s90°— iV— ^  for  an  Immersion^ 

Q=90° — N+  ip  for  an  Emersion  ; 

and,  taking 

c  sin  C=M+i  u' 
c  cos  C=v+t  v\ 

in  which  the  last  value  of  t  for  the  particular  phase  is  properly  used,  we  have  as  the  aagle 
from  the  Vertex  of  the  moon's  limb,  or  that  point  which  is  nearest  the  zenith, 

v=q+c 

also  reckoned  in  the  same  direction  as  Q. 

For  the  image  as  seen  through  an  inverting  telescope,  these  angles  should  be  increased 
by  180°. 

5.  As  a  check  on  the  accuracy  of  the  work,  we  have,  using  the  last  computed  values  of 
the  several  quantities, 

[(x-tt)  +  i  (a/-M/)]»+[(y-tj)+^  (y^-r?0]^==*^=0,07413 ; 

Or,  we  may  recompute  with  the  last  determined  time  of  immersion,  or  of  emoraioni 
u,  V,  a;,  and  y,  and  we  should  have  for  either,  as  the  condition  of  the  phenomenoju^ 

(a?-tt)*+(y-t7/=ifc2=0.07413 
or,  log  m=log  k  =9.4350 

64 
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Greater  values  than  these  indicate  that  the  computed  time  of  immersion  is  too  early,  and 
of  emersion  too  late,  by  a  quantity  nearly  proportional  to  the  difference. 

As  an  example,  suppose  it  is  required  to  find  the  times  of  immersion  and  emersion  of 

40  Geminorum,  March  7,  1873,  at  Sitka,  Alaska  Territory,  for  which 

ip=-^bT  2^9  X=.+3^  53".0. 

The  data  for  the  computation  are  given  on  page  424.    We  s^e  in  advance  that  ^  in  between  the 

limiting  IntitudeR;  that  (cj  —  X)  in  more  than  7^,  or  more  than  one  hour  after  sunset;  and  that  (H X) 

is  less  than  half  an  hour  from  the  mnridian 

The  constants  of  the  place  are  : 
1.  sin^         =r9.923H 
log£  =9.9981 

(1)  log  E  sin  ^  =9.9219        (2) 


1.  cos^         =9.7355 
logF  =0.0010 

log  F  cos  ^  =9.7365 


(3) 


log  F  cos  ^ 

log/*' 

log  n'  F  cos  ^ 


:  9.7365 

:  9.4192 

9.1557 


From  page  424,  we  find,  for  the  time  of  geocentric  conjunction : 

h     m 
=      11  12.3 


Washington  time^      d 

H         =  +   3  24.5 
SUka  time]  d  —  ^  =        7  ]  9.3 


F=  +  .4386 
i'=  .5500 
y'  =  —  .0145 


l.sind'=s       9.6432 


if  — X  =  —    0  28.5  =  —  70  7'.5 
1.  For  an  approximation  to  the  time  of  apparent  conjunction,  we  have : 


(2) 

(4) 

(6)  =  (2) +  (4) 

(8) 


log  Fcos  ^  =  9.736 
l.sin(lf-A)=9.093i» 
log  «  =  8.829  n 
log  (!'  —  «/)=  9.611 


(3)  log /Fcos  ^=9.166 

(5)  1.  cos  (If— X)  =9.997 

(7)  =  (3)  +  (5)     log  It'  =  9.153 


«' 
«'  — «' 


-f.142 

+  .408 


(6) -(8)  log  (0=  9.218  n 

IVaskington  mean  time. 


(T) 


d  —       11  12.3 
=  —  .165=—  9.9 

=  cJ+(0=        11    8.4 


2.  Assuming  this  time,  we  proceed  as  follows  to  find  the  times  of  immersion  and  emersion 

h     m 
„=,  — 0    9.9 


(9)     Sid.  eq.  off. 

(10) 

Cil)=(9)+(10) 


fl-X  — —  0  28.5 
A— A— —  0  38.4=— 9«  36'.0 


(12)       I.  sin  (A  — A)  =9.2221 » 
(13)=(2)     log  F  cos  0  =  9.7365 

(14)  1 .  cos  (A  —  X)  =  9.9939 

(15)  1.  sin  (J'  =  9.6432    } 
(16)=(12)+(13)  log  11  =  8.9586  nil.  i>'=8.0210n 
(17)         Constant^      log //'  =  9.4192    \ 
(18)=(13)+(14)  logjtfcos  5  =  9.7304    5l.«'*9.1496 

(19)=(1)  log  j3  sin  J9  =  9.9219  ^     ^ 

(20)  =(19)-(18)         1.  tan  B  =  0.1915       B  =-f57  14 

(21)  1.  sin  J9  =  9.9247       ^'=+26    5 
(22)=(19)-(21)  log  jJ  =  9.9972  B-(5'=+31    9 
(23)               I .  sin  (B  —  d')  =  9.7137 
(24)=(22)+(23)  log  V  =  9.7109 


(25) 
(26) 
(27) 
(28) 


««'  =  — .165X      .5500  = 
Y  = 

«y'  =  — .165  X—. 0145  = 


(29)  =  (25) +(26) 

(30) 

(31)  =  (27) +  (28) 

(32) 

(33)  =  (29)  -  (30) 

(34)  =  (31) -(32) 

(35) 
(36) 
(37) 
(38) 

(39)  =  (35) -(36) 

(40)  =  (37) -(38) 


(41)  log  m  sin  ^=6.0000 

(42)  log  m  cos  ^= 8.8627 »  o  , 
(43)=(41)-(42)  1.  tan  ^/=7.1373n  ^=+179  55 
(44)                          I.cos^=0.0000nJV=+  90  34 

.¥— A'=+  89  21 
(49)=(41)-(44)  log  m  =  8.8627 

(50)  1.  sin  (^—  JY)  =0.0000 

(51 )  log  Y  =  0.5650     90«-JV=-  0  34  (54)  =  (48)-(45) 
(52)s(49)+(50)+(51)  1.  cos  V/= 9.4277 


(45) 

(46) 

(47)  =  (45)-(46) 

(48) 

(49) 
.(53) 


V-+74  28  (55)«(49>|.(53)+(54) 


V  = 

y= 
«= 

«  —  v = m  sin  .¥= 
y  —  v = m  cos  JIf  SB 

x'= 

«'  = 

y'= 

v'  = 
«' —  «' a=  «  sin  JV= 

y/ —.  «' as  n  cos  J^Tss 

log  n  sin  JV= 

log  n  cos  JV= 

1.  tan  JV= 

1.  sin  A'= 

iogm  = 
1.  cos(Jir— A)« 

**  n 
log  —cos  (i¥— JV)= 


.0 

—  .0908 
+  .4386 
+  .0024 

—  .0908 

—  .0909 

+  .4410 

+  .5139 
+  .0001 

—  .0729 

+  .5500 
+  .1411 

—  .0145 

—  .0105 
+  .408!: 

—  .004C 

9.6116 
7.6O2I1C 
2.0095r 
:  0.0000 

r8i)627 
:  8.0548 

:  0.3884 
>  7.3069 


USE    OF    THE    TABLES.  507 

(51)  —  (52)  Angle  from  JV.  point  at  Im.  Qj  =  -  75<'  (56)                             Constant,  lug  k  =  9.4350 

(52) +(52)      "        "           "     atEin.Q,  =  +  74     (57)  J .  sin  y;  =  9.9838 

(58)=(54)+(56)+(57)  J .  -  sin  ^  =  9.8072 

(59)  —-COB  (Jll  — JV)  =—  .0020 

(60)  -  Bin  V  =  +  .6415 

i» 

h     m  li     ui 

(59)  —  (60)                                   «i  =  —  .6435=— 0  38.6  <i  =  +  6395  =  +  0  38.4 

T                   =    11    2.4  T                  =    11     2.4 

IVashington  mean  time,                 Ti:=T+ti   =    10  23.8  T^^T-^t^  =    1140.8 

X                    =3  53.0  X                   =3  .53.0 

«i<AMs  mean  time,                           T^  —  X            =6  30.8  Tg  —  X           =      7  47.8 

3.  ABsuming  these  times  and  revising  the  computation,  we  obtain  as  a  nearer  approximation : 

h    m  h     m 

£,              =  +  0     0.4  ^            =      0     0.0 

SU/m  mean  time,                                Tj  —  X    ==      6  31i2  T^^?.^     7  47.8 

Qi           =—   740.3  fc         =+  730.2 

CBin  C'i  =  tt  +  t'iii'=—    .1799                    e  sin  C2  =  ii  +  <'9  1*'  =  +    .0002 

c  cos  6'a  =  r  +  ''i  i>'  =+   .5240                    c  cos  C2=si>  +«'«  »'  =  +    5106 

and,  by  the  Traverse  Table/                            Cj  =—   18o.9  C,=         O^.O 

Angle  from  Vertex,                             Ql^  Ci  =—   93o.2  ^4.Ca  =  +   73.o2 

We  shall  also  find  for  [(x  —  n)  + «'  (x'  —  «')]'  +  [(y  —  »)  +  ^'  (y'  —  »')]* 

At/m.                   0.07404                                             At  Uni.  0.07414 
which  differ  very  little  from  0.07413,  the  Value  ofk^. 

Instead,  however,  of  an  entire  recomputation,  a  partial  revision  may  be  made,  like  the  following,  for 
correcting  the  computed  time  of  emersion  : 

(9)  l^/  =  +  0  ife                      (35)  x'  =  +  .5500 

(10)  A  — ;i=  — 0  38.4     «  '  (36)  tt'  =  +  .1427 
(ll)=(9>f(10)       Aj  —  Ass  — 0  19.2=—  4  48.0(37)  y'  =  — .0145 

(38)  »'  =  —  .0053 
(12)        1.  sin  (Jh—X)  =8.9226n 
(1 3)=(2)      log  F  cos  ^  =  9.7:^65 

(14)  1.  cos  (Aa— X)  =  9.9985 

(15)  1.  Bind' =  9.6432 
(16)=(12)+(13)  log  u  =  8.6591n  J .  »'=  7.7215» 
(17)                              Jog  fif  =  9.4192 
(18)=(13).f(14)    logj9co8B=  9.7351     l.u'    9.1543 

o    f  (49)  log  m  =  8.8627 

(49)  logm=8.86S7         ^=.fl79  55   (53)  1.  cos (^—JV)=  8.3828 

(50)  1.  sin  (Jf—JV)= 9.9999         JV=-i-  91 18  (54)=(48)-(45)  log  1  =  0.3900 

(51)  logi=0.5650    ^-JV=+  88  37  (55)=:(49)+(53)+(54)  log-  cob(^— JV)=  7.6355 

(5S)s(49)4<50>f(51)l.coBV^9.4276                               (56)  logAE=9.4350 

(57)  1.  sin  V>  =  9.9839 

(58)=:(54)-i-(56).f  (57)  lo^-  fin  ^  ^  9.8089 


(39)=(35)-(36) 
(40)=(37)-(38) 

(45) 

z'- 

-«/  =  n  sin  JV=+. 4073 
-  r' =  »  cos  JV=  —  .0092 

log  n  sin  JV=  9.6099 

(46) 

(47)=(45)+(46) 

(48) 

logncos  JV=7.96:)8n 
1.  tan  ^'=  1.6461n 
1.  sin  JV=  9.9999 

m  ^ 

(69)  —  -•  COB  (^— JV)  =  —  0.0043 

(60)  -sin  ^  =  +  0.6441 

(69)+(G0)  *       «'«=  +  0.6398  =  +0  38.4 

(T)  =    11    2.4 

Washington  mean  time,  TassT  +  ta      =    11  40.8 

Sitka  mean  time,  T —  ?.  ^7  47.8 


n 


A  large  portion  of  this  computation  may  be  made  by  the  Traverse  Table  instead  of  Logarithmfl. 
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Jupiler^s  Satellites^  pages  452-483. — These  pages  contain  for  the  several  Satellites — 

1.  The  Washington  mean  times  of  the  occultations,  eclipses,  transits  and  transits  of 
shadows,  arranged  in  the  order  of  time.  W,  after  a  phase,  indicates  such  as  are  visible  at 
Washington,  or  which  occur  when  the  sun  is  more  than  8°  below  and  Jupiter  more  than  8° 
above  the  horizon  of  that  place. 

2.  A  diagram  for  each  month  constructed  for  the  eclipse  which  occurs  nearest  the  mid- 
dle of  the  month,  showing  the  phases  of  the  eclipse  for  an  inverting  telescope.  The  stars 
indicate  the  points  of  disappearance  and  reappearance,  distinguished  by  d  and  r.  The 
space  between  them  shows  the  position  of  the  shadow  of  the  planet. 

3.  Washington  mean  time  of  geocentric  superior  conjunction,  arranged  for  each  planet 
separately. 

4.  The  rectangular  coordinates  a/  and  y'  for  successive  times  reckoned  from  the  next 
preceding  superior  conjunction,  computed  for  a  constant  major  axis  and  maximum  minor 
axis  of  the  apparent  ellipse  described  by  the  satellite  as  seen  from  the  sun  at  its  mean  dis- 
tance from  the  planet. 

5.  The  factors  by  which  s/  and  y'  are  to  be  multiplied  to  obtain  the  actual  coordinates 
X  and  y  for  the  apparent  ellipse,  as  seen  from  the  earth  at  any  date ;  the  inclination  p  of 
the  minor  axis  to  the  circle  of  declination,  reckoned  from  the  norths  positive  towards  the 
east;  and  the  actual  coordinates  x  and  y  at  the  times  of  eclipse  of  each  satellite. 

The  coordinates  are  referred  to  the  centre  of  the  primary  and  to  the  major  and  minor 
axes  of  the  ellipse  described  by  the  satellite,  and  are  expressed  in  seconds  of  arc.  x  is 
positive  when  on  the  east  side  of  the  planet ;  y  is  positive  when  north.  By  means  of  them 
the  configurations  of  the  satellite  can  be  found  at  any  time. 

The  Elements  of  Saturn* s  Ring,  page  484,  give  the  apparent  magnitude  and  position  of 
its  several  components  for  each  20  days.  The  apparent  Discs  of  Venus  and  Mars  are 
given  on  the  same  page  for  each  30  days. 

The  Phenomena,  pages  485,  486,  include  the  times  of  conjunction,  opposition  and  quad- 
rature, perihelion  and  aphelion,  stationary  points,  and  conjunction,  with  the  moon  in  right 
ascension,  of  the  principal  planets. 

The  Positions  of  the  Principal  Observatories  are  given  on  pages  487,  488.  The 
authorities  for  these  positions,  and  the  longitudes  with  reference  to  the  meridians  upon 
which  they  actually  depend,  will  be  found  in  the  American  Ephemeris  for  1870,  1871, 
and  1872. 


APPENDIX 


CONSTRUCTION  OF  THE  ASTRONOMICAL  AND  NAUTICAL 

EPHEMERIDES  FOR  1873. 


The  Precession  of  the  Equinoxes,  the  Mean  Obliquity  of  the  Ecliptic,  and  the  Constant 
of  Aberration  (p.  250)  are  taken  from  Strxtve  and  Peters.     They  are  : 

Precession*  =5(y^2411+(K^0002268^ 
Obliquityf    =23^  27'  54^^22 -(K^4645  f-C^OOOOOW  «*, 
Aberration  t=2(K^4451  dz  O'^Ol  1 1, 
in  which  t  is  the  number  of  years  after  1800. 

The  Nutation  of  the  Apparent  (Obliquity  and  the  Equation  of  the  Equinoxes  are  com- 
puted from  Peters'  formulae  given  in  his  Numerus  Constans  Nutationis^  pp.  46-46,  and 
reprinted  in  the  volume  of  this  Ephemeris  for  1855.  These  quantities  have  been  used  in 
all  computations  relating  to  the  Fixed  Stars. 

In  the  Ephemerides  of  the  Sun,  Moon,  and  Plsmets,  the  Obliquity  of  the  Ecliptic  and 
the  Nutation  of  Hansen  and  Olufsen's  Tables  du  Soleil  have  been  used.  The  Aberra- 
tion in  these  tables,  20^^.255,  has  been  used  in  the  Ephemeris  of  the  Sun.  The  Mean 
Obliquity  exceeds  that  of  Peters  by  O^'.ST. 

The  General  Constants  for  Star  Reduction  are  adapted  to  the  formulae  given  on  page 
260.  They  are  computed  from  the  Tables  to  facilitate  the  Reduction  of  Places  of  the 
Fixed  Stars^  prepared  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac^ 
Washington,  1869,  which  have  been  used  in  manuscript  in  the  preparation  of  previous 
volumes  of  this  work  subsequent  to  that  of  1861. 

The  Mean  Places  of  the  198  Standard  Stars  have  also  been  taken  from  the  same  tables. 
Dr.  Gould's  Standard  Places  of  Fundamental  Stars^  U*  S,  Coast  Survey^  Washington, 
1866,  is  the  authority  given  for  48  Northern  Circumpolar  Stars  and  128  Time  Stars ;  the 
British  Nautical  Almanac  for  1848  for  13  Stars  south  of — 40°  declination;  and  Wolfer's 
Tahuhz  Reductionum  Observationum  Astronomicarumy  Berlin,  1858,  for  Sirius,  Castor,  (the 
mean  of  the  components,)  Procyon,  y  Draconis,  and  a  Cephei.  The  magnitudes,  except 
of  the  13  Southern  Stars,  are  Argelander's. 

The  reductions  from  the  mesm  to  the  apparent  places  of  the  Stars  contained  m  Wolfer's 
Tabula  Reductionum^  except  a  and  d  Ursae  Minoris,  have  been  derived  from  that  work ; 
the  reductions  of  the  rest  from  the  Tables  to  facilitate  Reductions  of  the  American 
Ephemeris.  These  reductions  include  the  terms  of  the  formulae  on  pages  260  and  490, 
so  far  as  sensible,  except  those  depending  on  the  moon's  longitude.  The  terms  depending 
on  2  (C  have,  however,  been  applied  to  the  four  stars  whose  places  are  given  for  every 
day.  The  values  of  these  terms  for  seven  circumpolar  stars,  computed  for  1870,  are 
given  in  Table  IV.  of  this  Appendix. 

*  Peters*  J<iumerus  Constans  JfiUatumis^  p.  71. 

t  Ibid.,  pp.  66  and  71. 

t  Struve's  Constant  de  VMerration^  p.  47. 
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To  the  position  of  Sirius,  as  derived  from  Wolfers,  (the  correction  of  the  "  TahuJa 
Siihsidiaria^'*  being  omitted),  have  been  applied  the  terms  given  by  Auwers,* 

^=+0-.0647-0«.000718  (<- 1860)+  0«.1510  cos  (m+   r  6^) 
r=-(K'.630  -(K'.00a44  (<- 1860)+ 1^^445    sin  (u+23*  3(K) 

in  which  u,  the  eccentric  anomaly  from  the  inferior  apsis,  is  found  by  the  formula 

tt— e  sin  t«=n  (/—  T), 

from  the  elements 

T=  1793.830,    passage  through  the  inferior  apsis, 
e  =       0.6010,  the  eccentricity, 
n  =     7**.28475,  mean  annual  motion  in  orbit, 
49^.418,  period  of  revolution. 

The  Mean  Places  -of  such  of  the  Moon-culminating  Stars  as  are  not  found  in  the  list  of 
standard  stars,  have  been  taken  in  order  of  preference  from  the  Almanac  Catalogue  of 
Zodiacal  Stars  printed  for  the  use  of  the  American  Ephemeris  and  Nautical  Almanac, 
Washington,  1864;  the  Greenwich  Ticelve-Year  Catalogue;  and  the  Catalogue  of  the 
British  Association, 

The  Ephemeris  of  the  Sunt  is  constructed  from  Hansen  and  Olufsen^s  Tables  du  SoleU, 
Copenhagen,  1853.  The  Sun^s  rectangular  equatorial  coordinates  have  been  computed 
from  the  longitudes  and  latitudes  by  the  following  formula : 

X=^R  cos  A 

Y^R  sin  X  cos  co— 19.3  R  fi 

Z  =^R  sin  X  sin  a»+44.5  R  fi 

X':=-X+Ysec(uAX 

T  =r- JT  cos  w  A  X+ZA  (o^  9.4  r  R  sin  (©  +  187^) 

Z'=Z-X  sin  (oAX^YA  «;+21.7  t  R  sin  (©  +  187^) 

in  which  X,  p  and  to  are  referred  to  the  equinox  and  ecliptic  of  the  date ;  J  >l  is  the  reduc- 
tion of  longitude  for  precession  and  nutation  from  Jan.  0;  A  a*  the  reduction  of  the  mean  to 
the  apparent  obliquity ;  r  the  part  of  the  year  since  Jan.  0 ;  and  the  numerical  coefficients 
are  in  units  of  the  7th  place  of  decimals. 

The  mean  equatorial  Horizontal  Parallax  of  the  Sun,  adopted  from  Prof.  Newcomb^s 
Investigation  of  the  Distance  of  the  Sun  and  the  Elements  which  depend  on  it,f  is  8^^.848. 
The  adopted  Semidiameter  of  the  Sun  at  the  Earth's  mean  distance  is  16^  2''. 

The  Ephemeris  of  the  Moon  has  been  constructed  from  Peirce's  Tables  of  the  Moon,2d 
edition,  Washington,  1865.  They  include  the  Tables  of  the  Moon*s  Parallax  constructed 
from  Walker's  and  Adams's  formulsB. 

The  Semidiameter  of  the  Moon  has  been  computed  from  the  Moon's  Horizontal  Parallax 
by  the  formula, 

S=.272274  7r+2''.5. 

A  semidiameter  2'^5  less  is  found  to  be  better  adapted  for  the  computation  of  eclipses  and 
occultations. 

The  Ephemeris  of  Mercury  has  been  derived  from  the  Tables  of  Prof.  Winlocx,  which 
are  based  on  the  theory  of  Le  Verrier,  published  in  the  Additions  to  the  Connaissancf 
des  Temps  for  1848. 


*Astronoiniche  JVachrichten,  No.  1506. 

t  From  Carlini's  Tables  before  1858. 

t  Astronomical  Observations  made  at  the  U.  S.  Jfaval  Observatory,  Washington,  1865,  Appendix  II. 
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CONSTRUCTION  OF  THE  ALMANAC. 

The  Epheraeris  of  Venus  has  been  derived  from  manuscript  Tables,  constructed  from 
those  of  LiNDENAU,  in  a  form  similar  to  that  adopted  for  the  Lunar  Tables:  applying 
Airy's  Long  Equation  and  the  corrections  proceeding  from  the  discussion,  by  the  method 
of  Least  Squares,  of  Mr.  Hugh  Breen^s  results  contained  in  his  paper  on  the  Corrections 
of  LiNDENAu's  Elements  of  the  Orbit  of  Venus^  &c.,  published  in  the  Memoirs  of  the 
Royal  Astronomical  Society,  Vol.  XVIII. ;  and  adopting  the  secular  variations  of  the  ele- 
ments from  Le  Verrier's  Memoir  on  the  Determination  of  the  Secular  Inequalities  of  the 
Planets,  which  appeared  in  the  Connaissance  des  Temps  for  the  year  1844.  The  following 
arc  the  corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0: 


// 


L=289  51  53.5+210669  r^706<. 
;r  =129  32  59.6 + 49^^57459 «. 
Q-:  75  23  27.3+32''.88424<. 
i  ==  3  23  34.6+  0^^04363 «. 
e  =  1410^^6847-.  0'M1157<. 
It  -»  2106641^438 
a  «  0.7233323 

The  Ephemeris  of  Mars  is  derived  from  manuscript  Tables  constructed  flrom  Lindenav^s 
Tables  in  the  same  manner  as  the  Tables  of  Venus.  Mr.  IlaoH  Breen's  results  contained 
in  his  paper  On  the  Corrections  of  Lindenau's  Elements  of  Mars,  published  in  the  Memoirs 
of  the  Royal  Astronomical  Society,  Vol.  XX.,  have  also  been  discussed  and  applied  ;  and  Le 
Verrier's  secular  variations  of  the  elements  are  likewise  adopted.  The  following  are  the 
corresponding  corrected  elements,  and  annual  variations  for  Washington,  1855.0 : 


// 


L»320  13  33.87 +689 10  PM527t. 
TT  =333  23  17.84+65^^9990 «. 
a  =  48  25  55.29+27^^6997 «. 
t  =     1  51     2.20-  0'^0214n. 
e  =  19238^^75     +  0'M8549f. 
n  =  689050^^8927 
a  »       1.5236915 

The  Ephemeris  of  Jupiter  is  derived  from  manuscript  Tables  constructed  from  Boitvaed's 
Tables,  with  such  changes  as  were  required  to  make  them  correspond  more  nearly  to  the 
formulsB. 

The  Ephemeris  of  Saturn  is  derived  from  Bouvard's  Tables.  The  perturbations  pro- 
duced by  Jupiter,  and  the  change  of  the  Great  Inequality  since  1840,  have  been  increased 
by  J^  of  their  value.  Adamses  Table  in  the  British  Nautical  Almanac  for  1851  has  been 
substituted  for  Bouvard's  Table  XLII.  The  following  corrections  of  the  elements  for 
1855.0  have  also  been  introduced : 

corr.  mean  long.  =+     4''.9 

corr.  long,  of  node  =— 143''.0 

corr.  inclination  =  —     5''.7 + 0^^0149 1. 

The  Ephemeris  of  Uranus  is  derived  from  the  elliptical  portion  of  Bouvard^s  Tables, 
with  Le  Verrier's  corrections  and  perturbations  caused  by  Jupiter  and  Saturn,  contained 
in  his  RechercJies  sur  les  Mouvements  de  la  Planitte  Herschel  (dite  Uranus),  published  in 
the  Connaissance  des  Temps  for  1849,  and  also  Peirce's  corrections  and  perturbations 
arising  from  the  influence  of  Neptune. 

The  Ephemeris  of  Neptune  is  derived  from  Prof.  Nbwcomb's  Tables  of  Neptune,  Wash- 
ington, 1866. 
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The  eclipses  and  elongations  of  Jupiter^s  Satellites  are  computed  froin  Damoiseav^s 
Tables. 

The  semidiameters  of  the  Planets  are  computed  from  the  following  values : 

Semldiameter.  Log  Dist.  AaUiority. 

u 

Mercury  3.34  0.00    Le  Verrier,  Tlicory  of  Mercury, 

Venus  8.546  it  0.086  0.00  ] 

Mars  (polar)         2.842  db  0.057  0.25  I  Peirce,  from  the  Washington  Obser- 

Jupiter  (polar)*  18.78   i  0.067  0.70  I      vations  of  1845  and  1846,  made 

Saturn  (polar)       8.77   zh  0.039  0.95  with  the  mural  circle. 

Uranus  1.68   ±0.3  1.30  J 

Jupiter  (equat.)  20.00  0.70 

Saturn  (equat.)     9.38  0.95 

The  apparent  elements  of  Saturn^s  Rings  are  computed  from  Bsssel^s  data,  except  those 
for  Bond^s  dusky  ring. 

The  Tables  for  the  eclipses  of  the  sun  are  adapted  to  the  modification  of  Bessel^s  for- 
mulee,  suggested  by  T.  Henry  Safford,  jr.  The  formulae  are  given  in  Peirce^s  Spherical 
Astronomy  and  Chauvenet's  Spherical  and  Practical  Astronomy^  Vol.  I. 

The  elements  for  occultations  of  stars  by  tlie  moon  are  adapted  to  Bessel^s  method  in 
the  Astronomische  Nojchrichten^  Vol.  VII.,  and  the  Berliner  Astronomisches  Jahrhuch  for 
1831.     The  formulsB  are  also  to  be  found  in  Chauvenet^s  Astronomy. 

The  intervals  of  original  computation  have  in  all  cases  been  made  sufficiently  small  to 
authorize  the  use  of  the  differences  as  a  check  of  the  accuracy  of  the  work.  The  results 
have  also  been  tested,  in  various  portions,  by  means  of  duplicate  computations.  The  proofs 
from  the  stereotype  plates  have  been  thoroughly  examined  by  an  independent  series  of 
differences.  And  it  is  believed  that,  in  every  respect,  that  system  has  been  adopted  in 
which  accuracy  was  most  likely  to  be  secured. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner : 

The  Sun  has  been  computed  by  Mr.  Eastwood  ;  the  Ephemeris  of  the  Moon  and  the 
Lunar  Distances  by  Professor  Runkle  and  Mr.  Wright.  Mercury  has  been  computed  by 
Mr.  Austin,  Venus  by  Mr.  Austin,  Mars  by  Mr.  Oliver,  Jupiter  by  Professor  Kendall, 
Saturn  by  Professor  Van  Vleck,  Uranus  by  Mr.  Ferrel,  and  Neptune  by  Mr.  Wiessner. 
The  Fixed  Stars  and  the  General  Constants  for  Reduction  have  been  confuted  by  Mr. 
G.  W.  Hill,  and  the  Occultations  by  Mr.  Downes,  assisted  by  Mr.  Wiessner.  The 
Eclipses  have  been  computed  and  the  Charts  projected  by  Mr.  Wright.  The  Table  of 
Positions  of  Observatories,  orginally  compiled  by  Dr.  B.  A.  Gould,  was  revised  by  him 
for  the  volume  for  1870.     The  results  of  the  most  recent  determinations  have  been 

incorporated. 

—  ■  -■-  — 

*  In  the  volumes  for  1858  to  1869  incluBive  19'M9,  given  erroneouBly  in  the  Appendix  for  1855,  haa 
been  used  for  the  Washington  Ephemeris. 
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4h. 

s"- 

6^- 

7h. 

For 

Seconds. 

m 

m 

g 

m      8 

m      H 

m        8 

m       8 

m       H 

m       n 

in      M 

0 

0 

0,000 

0    9.830 

0  19.659 

0  29.489 

0  39.318 

0  49.148 

0  58.977 

1     8.807 

8 

8 

1 

0 

0.164 

0    9.993 

0  19.823 

0  29.653 

0  39.482 

0  49.312 

0  59.141 

1     6.971 

1 

0.003 

2 

0 

0.328 

0  10.157 

0  19.987 

0  29.816 

0  39.646 

0  49.475 

0  59.305 

1     9.135 

2 

.005 

3 

0 

0.491 

0  10.321 

0  20.151 

0  29.980 

0  39.810 

0  49.639 

0  59469 

1     9.298 

3 

.006 

4 

0 

0.655 

0  10.485 

0  20.314 

0  30.144 

0  39.974 

0  49.803 

0  59.633 

1     9.462 

4 

.011 

5 

0 

0.819 

0  10.649 

0  20.478 

0  30.308 

0  40.137 

0  49.967 

0  59.796 

1     9.626 

5 

.014 

6 

0 

0.983 

0  10.813 

0  20.642 

0  30.472 

0  40.301 

0  50.131 

0  59.960 

1     9.790 

6 

.016 

7 

0 

1.147 

0  10.976 

0  20.806 

0  30.635 

0  40.465 

0  50.295 

1     0.124 

I     9.954 

7 

.019 

8 

0 

1.311 

0  11.140 

0  20.970 

0  30.799 

0  40.629 

0  50.458 

1     0.288 

1  10.118 

8 

.022 

9 

0 

1.474 

0  11.304 

0  21.134 

0  30.963 

0  40.793 

0  50.6*22 

1     0.452 

1  10.281 

9 

.025 

10 

0 

1.638 

0  11.468 

0  21.297 

0  31.127 

0  40.956 

0  50.786 

1     0.616 

1  10.445 

10 

.027 

11 

0 

1.802 

0  11.632 

0  21.461 

0  31.291 

0  41.120 

0  50.950 

1     0.779 

1  10.609 

11 

.030 

12 

0 

1.966 

0  11.795 

0  21.625 

0  31.455 

0  41.284 

0  51.114 

1     0943 

1  10.773 

12 

.033 

13 

0 

2.130 

0  11.959 

0  21.789 

0  31.618 

0  41.448 

0  51.278 

1     1.107 

1  10.937 

13 

.035 

14 

0 

2.294 

0  12.123 

0  21.953 

0  31.782 

0  41.612 

0  51.441 

1     1.271 

1  11.100 

14 

.038 

15 

0 

2.457 

0  12.287 

0  22.117 

0  31.946 

0  41.776 

0  51.605 

1     1.435 

1   11.264 

15 

.041 

16 

0 

2.621 

0  12.451 

0  22.280 

0  32.110 

0  41.939 

0  51.769 

1     1 .599 

1   11.428 

16 

.044 

17 

0 

2.785 

0  12.615 

0  22.444 

0  32.274 

0  42.103 

0  51.933 

1     1.762 

1  11.592 

17 

.046 

18 

0 

2.949 

0  12.778 

0  22.608 

0  32.438 

0  42,267 

0  52.097 

1     1 .926 

1  11.756 

18 

.049 

19 

0 

3.113 

0  12.942 

0  22.772 

0  32.601 

0  42.431 

0  52.260 

1    2.090 

1  11.920 

19 

.052 

20 

0 

3.277 

0  13.106 

0  22.936 

0  32.765 

0  42.595 

0  52.424 

1     2.254 

1  12.083 

20 

.055 

21 

0 

3.440 

0  13.270 

0  23.099 

0  32.929 

0  42.759 

0  52.588 

1    2.418 

1  12.247 

21 

.057 

22 

0 

3.604 

0  13.434 

0  23.263 

0  33.093 

0  42.922 

0  52.752 

1    2.582 

1  12.411 

22 

,060 

23 

0 

3.768 

0  13.598 

0  23.427 

0  33.257 

0  43.086 

0  52.916 

1     2.745 

1   12.575 

23 

,06:1 

24 

0 

3.932 

0  13.761 

0  23.591 

0  33.420 

0  43.250 

0  53.080 

1     2.909 

1  12.739 

24 

.066 

25 

0 

4.096 

0  13.925 

0  23.755 

0  33.584 

0  43.414 

0  53.243 

1     3.073 

1   12.903 

25 

.068 

26 

0 

4.259 

0  14.089 

0  23.919 

0  33.748 

0  43.578 

0  53.407 

I    3.237 

1  13.066 

26 

.071 

27 

0 

4.423 

0  14.253 

0  24.082 

0  33.912 

0  43.742 

0  53.571 

1    3.401 

1  13.230 

27 

.074 

28 

0 

4.587 

0  14.417 

0  24.246 

0  34.076 

0  43.905 

0  53.735 

1     3.564 

1  13.394 

28 

.076 

29 

0 

4.751 

0  14.581 

0  24.410 

0  34.240 

0  44.069 

0  53.899 

1    3.728 

1  13.558 

29 

.079 

30 

0 

4.915 

0  14.744 

0  24.574 

0  34.403 

0  44.233 

0  54.063 

1     3.892 

1  13.722 

30 

.082 

31 

0 

5.079 

0  14.908 

0  24.7:38 

0  34.567 

0  44.397 

0  54.226 

1     4.056 

1  13.886 

31 

.085 

32 

0 

5.242 

0  15.072 

0  24.902 

0  34.731 

0  44.561 

0  54.390 

1     4.220 

1   14.049 

32 

.087 

33 

0 

5.406 

0  15.236 

0  25.065 

0  34.895 

0  44,724 

0  54.554 

1     4.384 

1  14.213 

33 

.090 

34 

0 

5.570 

0  15.400 

0  25.229 

0  35.059 

0  44.888 

0  54.718 

1     4.547 

1   14.377 

34 

.093 

35 

0 

5.734 

0  15.563 

0  25.393 

0  35.223 

0  45.052 

0  54.882 

1     4.711 

1  14.541 

35 

.096 

36 

0 

5.898 

0  15.727 

0  25.557 

0  35.386 

0  45,216 

0  55.046 

1     4.875 

1  14.705 

36 

.098 

37 

0 

6.062 

0  15.891 

0  25.721 

0  35.550 

0  45.380 

0  55.209 

1     5.039 

1  14.868 

37 

.101 

38 

0 

6.225 

0  16.055 

0  25.885 

0  35.714 

0  45.544 

0  55.373 

1     5.203 

1  15.032 

38 

.104 

39 

0 

6.389 

0  16.219 

0  26.048 

0  35.878 

0  45.707 

0  55.537 

1     5.367 

1  15.196 

39 

.106 

40 

0 

6.553 

0  16.363 

0  26.212 

0  36.042 

0  45.871 

0  55.701 

1     5.530 

1  15.360 

40 

.109 

41 

0 

6.717 

0  16.546 

0  26.376 

0  36.206 

0  46.035 

0  55.865 

1     5.694 

1   15.524 

41 

.112 

42 

0 

6.881 

0  16.710 

0  26.540 

0  36.369 

0  46.199 

0  56.028 

1     5.8,'38 

1  15.688 

42 

.115 

43 

0 

7.045 

0  16.874 

0  26.704 

0  36.533 

0  46.363 

0  56.192 

1     6  022 

1   15.851 

43 

.117 

44 

0 

7.208 

0  17.038 

0  26.867 

0  36.697 

0  46.527 

0  56.:i56 

1     6.186 

1   16.015 

44 

.120 

45 

0 

7.372 

0  17.202 

0  27.031 

0  36.861 

0  46.690 

0  56.520 

1     6.350 

1  16.179 

45 

.123 

46 

0 

7.536 

0  17.366 

0  27.195 

0  37.025 

0  46.854 

0  56.684 

1     6.513 

1  16.343 

46 

.126 

47 

0 

7.700 

0  17.529 

0  27.359 

0  37.188 

0  47.018 

0  56.848 

1     6.677 

1  16.507 

47 

.128 

48 

0 

7.864 

0  17.693 

0  27.523 

0  37.352 

0  47.182 

0  57.011 

1    6.841 

1  16.671 

48 

.131 

49 

0 

8.027 

0  17.857 

0  27.687 

0  37.516 

0  47.346 

0  57.175 

1     7.005 

1  16.834 

49 

.134 

50 

0 

8.191 

0  18.021 

0  27.650 

0  37.680 

0  47.510 

0  57.339 

1    7.169 

1  16.998 

50 

.137 

51 

0 

8.355 

0  18.165 

0  28.014 

0  37.844 

0  47.673 

0  57.503 

1    7.332 

1  17.162 

51 

.139 

52 

0 

8.519 

0  18.349 

0  28.178 

0  38.008 

0  47.837 

0  57.667 

1     7.496 

1  17.326 

52 

.142 

53 

0 

8.683 

0  18.512 

0  28.342 

0  38.171 

0  48.001 

0  57.831 

1     7.660 

1  17.490 

53 

.145 

54 

0 

8.847 

0  18.676 

0  28.506 

0  38.335 

0  48.165 

0  57.994 

1    7.824 

I  17  654 

54 

.147 

55 

0 

9.010 

0  18.840 

0  28.670 

0  38.499 

0  48.329 

0  58.158 

1     7.988 

1  17.817 

55 

.1.50 

56 

0 

9.174 

0  19.004 

0  28.833 

0  38.663 

0  48.492 

0  58.322 

1     8.152 

1  17.981 

56 

.153 

57 

0 

9.338 

0  19.168 

0  28.997 

0  38.827 

0  48.656 

0  58.486 

1     8.315 

1  18.145 

57 

.i.-je 

58 

0 

9.502 

0  19.331 

0  29.161 

0  38.991 

0  48.880 

0  58.650 

1     8.479 

1  18.309 

58 

.158 

59 

0 

9.666 

0  19.495 

0  29.325 

0  39.154 

0  48.984 

0  58.814 

1     8.643 

1  18.473 

59 

0.161 

8 


TABLE  II.-SIDEREAL  INTO  MEAN  SOUR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

Side- 
ronl. 

gh. 

gh. 

10^- 

11^ 

12^ 

13^ 

14h. 

15*^- 

For 
SecondM. 

m 

m      M 

m       M 

m       8 

m       « 

m 

8 

m       8 

m       8 

m       8 

0 

1  18.6:% 

1  28.466 

1  38.296 

1  48.125 

57.955 

2    7.784 

2  17.614 

2  27.443 

8 

8 

1 

I  18.B()0 

1  28.630 

1  38.459 

1  48.28i) 

58.119 

2    7.948 

2  17.778 

2  27.607 

1 

0.003 

a 

1   18.1)64 

1  28.794 

1  38.623 

1  48.453 

58.282 

2    8.112 

2  17.941 

2  27.771 

2 

.005 

3 

1  lJ).12e 

1  28.958 

1  38.787 

1  48.617 

58.446 

2    8.276 

2  18.105 

2  27.935 

3 

.008 

4 

1  19.292 

1  29.121 

1  38.951 

1  48.780 

58.610 

2    8.440 

2  18.269 

2  28.099 

4 

.011 

5 

1   10.456 

1  29.285 

1  39.115 

1  48.944 

58.774 

2    8.603 

2  18.433 

2  28.263 

5 

.014 

6 

1  19.619 

1  29.449 

1  39.279 

1  49.108 

58.938 

2    8.767 

2  18.597 

2  28.426 

6 

.016 

7 

1   19.783 

1  29.613 

1  39.442 

1  49.272 

59.101 

2    8.931 

2  18.761 

2  28.590 

7 

.019 

d 

1  19.947 

1  29.777 

1  39.606 

1  49.436 

59.265 

2    9.095 

2  18.924 

2  28.754 

8 

.022 

9 

1  20.111 

1  29.940 

1  39.770 

1  49.600 

59.429 

2    9.259 

2  19.088 

2  28.918 

9 

.025 

10 

1  20.275 

1  30.104 

1  39.934 

1  49.763 

59.593 

2    9.42:{ 

2  19.252 

2  29.082 

10 

.027 

11 

1  20.439 

1  30.268 

1  40.098 

1  49.927 

59.757 

2    9.586 

2  19.416 

2  29.245 

11 

.030 

12 

1  20.602 

1  30.432 

1  40.261 

1  50.091 

59.921 

2    9.750 

2  19.580 

2  29.409 

12 

0.33 

13 

1  20.766 

1  30.596 

1  40.425 

1  50.255 

0.084 

2    9.914 

2  19.744 

2  29.5r3 

13 

0.35 

14 

1  20.930 

1  30.760 

1  40.589 

I  50.419 

0.248 

2  10.078 

2  19.907 

2  29.737 

14 

0.38 

15 

1  21.094 

1  30.923 

1  40.753 

1  50.583 

0.412 

2  10.242 

2  20.071 

2  29.901 

15 

.041 

16 

1  21.258 

I  31.087 

1  40.917 

1  50.746 

2 

0.576 

2  10.405 

2  20.235 

2  30.065 

16 

.044 

17 

]  21.422 

1  31.251 

1  41.081 

1  50.910 

2 

0.740 

2  10.569 

2  20.399 

2  30.228 

17 

.046 

18 

1  21.585 

1  31.415 

1  41.244 

1  51.074 

2 

0.904 

2  10.733 

2  20.563 

2  30.392 

lo 

.049 

19 

1  21.749 

1  31.579 

1  41.408 

1  51.238 

2 

1.067 

2  10.897 

2  20.727 

2  30.556 

19 

.052 

20 

1  21.913 

1  31.743 

1  41.572 

1  51.402 

2 

1.231 

2  11.061 

2  20.890 

2  30.720 

20 

.055 

21 

1  22.077 

1  31.906 

1  41.736 

1  51.565 

2 

1 .395 

2  11.225 

2  21.054 

2  30.884 

21 

.057 

22 

1  22.241 

1  32.070 

1  41.900 

1  51.729 

2 

1.559 

2  11.388 

2  21.218 

2  31.048 

22 

.060 

23 

1  22.404 

1  32.2:m 

1  42.064 

1  51.893 

2 

1.723 

2  11.552 

2  21.382 

2  31.211 

23 

.06:) 

24 

1  22.568 

1  32.398 

1  42.227 

1  52.057 

2 

1.887 

2  11.716 

2  21 .546 

2  31.375 

24 

.066 

25 

1  22.732 

1  32.562 

1  42.391 

1  52.221 

2 

2.050 

2  11.880 

2  21 .709 

2  31.539 

25 

.068 

26 

1  22.896 

1  32.726 

1  42.555 

1  52.385 

2 

2.214 

2  12.044 

2  21 .873 

2  31.703     26 

.071 

27 

1  23  060 

1  32.889 

1  42.719 

1  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

.074 

28 

1  23.224 

1  33.053 

1  42.883 

1  52.712 

2 

2.542 

2  12.371 

2  22.201 

2  32.031 

28 

.076 

29 

1  23.387 

1  33.217 

1  43.047 

1  52.876 

2 

2.706 

2  12.535 

2  22.365 

2  32.194 

29 

.079 

30 

1  23.551 

1  33.381 

1  43.210 

1  53.040 

2 

2.869 

2  12.6<)9 

2  22.529 

2  32.:i58 

30 

.082 

31 

1  23.715 

1  33.545 

1  43.374 

1  53.204 

2 

3.033 

2  12.86:^ 

2  22.692 

2  32.522 

31 

.085 

32 

1  23.879 

1  33.708 

1  43.538 

1  53.368 

2 

3.1J)7 

2  13.027 

2  22.856 

2  32.686 

32 

.087 

33 

1  24.043 

1  33.872 

1  43.702 

1  53.531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

3:{ 

.090 

34 

I  24.207 

1  34.036 

1  43.866 

1  53.695 

2 

3.525 

2  13.354 

2  23.184 

2  33.013 

34 

.093 

35 

1  24.370 

1  34.200 

1  44.029 

1  53.859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

.096 

36 

1  24.534 

1  34.364 

1  44.193 

1  54.023 

2 

3.852 

2  13.682 

2  23.512 

2  33.341 

36 

.098 

37 

1  24.698 

1  34.528 

1  44.357 

1  54.187 

2 

4.016 

2  13.846 

2  23  675 

2  33.505 

37 

.101 

38 

1  24.862 

1  34.691 

1  44.521 

1  54.351 

2 

4.180 

2  14.010 

2  23.839 

2  33.669 

38 

.104 

39 

1  25.026 

1  34.855 

1  44.685 

1  54.514 

2 

4.344 

2  14.173 

2  24.003 

2  33.833 

39 

.106 

40 

1  25.190 

1  35.019 

1  44.849 

1  54.678 

2 

4.508 

2  14.337 

2  24.167 

2  33.996 

40 

.109 

41 

1  25.353 

1  35.183 

1  45.012 

1  54.842 

2 

4.672 

2  14.501 

2  24.331 

2  34.160 

41 

.112 

42 

1  25.517 

1  35.347 

1  45.176 

1  55.006 

2 

4.835 

2  14.665 

2  24.495 

2  34.324 

42 

.115 

43 

1  25.681 

1  35.511 

1  45.340 

1  55.170 

2 

4.999 

2  14.829 

2  24.658 

2  34.488 

43 

.117 

44 

1  25.845 

1  35.674 

1  45.504 

1  55.333 

2 

5.163 

2  14.993 

2  24.822 

2  34.652 

44 

.120 

45 

1  26.009 

I  35.838 

1  45.668 

1  55.497 

2 

5.327 

2  15.156 

2  24.986 

2  34.816 

45 

.12:^ 

46 

1  26.172 

1  36.002 

1  45.832 

1  55.661 

2 

5.491 

2  15.320 

2  25.150 

2  34.979 

46 

.126 

47 

1  26.336 

1  36.166 

1  45.995 

1  55.825 

2 

5.655 

2  15.484 

2  25.314 

2  35.143 

47 

.128 

48 

1  26.500 

I  36.330 

1  46.159 

I  55.989 

2 

5.818 

2  15.648 

2  25.477 

2  35.307 

48 

.131 

49 

1  26.664 

1  36.493 

1  46.323 

I  56.153 

2 

5.982 

2  15.812 

2  25.641 

2  35.471 

49 

.134 

50 

1  26.828 

1  36.657 

I  46.487 

1  56.316 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

.137 

51 

1  26.992 

1  36.821 

1  46.651 

1  56.480 

2 

6.310 

2  16.139 

2  25.969 

2  35.798 

51 

.139 

52 

1  27.155 

1  36.985 

1  46.815 

1  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35.962 

52 

.142 

53 

1  27.319 

1  37.149 

1  46.978 

1  56.808 

2 

6.637 

2  16.467 

2  26.297 

2  36.126 

53 

.145 

54 

1  27.483 

1  37.313 

1  47.142 

1  56.972 

2 

6.801 

2  16.631 

2  26.460 

2  36.290 

54 

.147 

55 

1  27.647 

1  37.476 

I  47.306 

1  57.136 

2 

6.965 

2  16.795 

2  26.624 

2  36.454 

55 

.150 

56 

1  27.811 

I  37.640 

1  47  470 

1  57.299 

2 

7.129 

2  16.{)59 

2  26.788 

2  36.618 

56 

.153 

57 

1  27.975 

1  37.804 

1  47.634 

1  57.463 

2 

7.293 

2  17.122 

2  26.952 

2  36.781 

57 

.156 

58 

1  28.138 

1.  37.968 

1  47.797 

1  57.627 

2 

7457 

2  17.286 

2  27.116 

2  36.945 

58 

.158 

59 

1  28.302 

1  38.132 

1  47.961 

1  57.791 

2 

7.620 

2  17.450 

2  27.280 

2  37.109 

59 

0.161 
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TABLE  II -SIDEREAL  INTO  MEAN  SOLAR  TIME. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 

• 

Side- 
real. 

16^ 

17h. 

18*^- 

19"^ 

20*^ 

21^* 

22'* 

23*^ 

For 
Seconds. 

m 

m       B 

m       H 

m      8 

m       8 

m       8 

m      8 

m       8 

m      8 

n 

2  37.273 

2  47.102 

2  56.932 

3    6.762 

3  16.591 

-3  26.421 

3  36.250 

3  46.080 

8 

8 

1 

2  37.437 

2  47.266 

2  57.096 

3    6.925 

3  16.755 

3  26.585 

3  36.414 

3  46.244 

1 

0.003 

2 

2  37.601 

2  47.430 

2  57.260 

3    7.089 

3  16.919 

3  26.748 

3  36.578 

3  46.407 

2 

.005 

3 

2  37.764 

2  47.594 

2  57.424 

3    7.253 

3  17.083 

3  26.912 

3  36.742 

3  46.571 

3 

.008 

4 

2  37.928 

2  47.758 

2  57.587 

3    7.417 

3  17.246 

3  27.076 

3  36.906 

3  46.735 

4 

.011 

5 

2.  38.092 

2  47.922 

2  57.751 

3    7.581 

3  17.410 

3  27.240 

3  37.069 

3  46.899 

5 

.014 

G 

2  38.256 

2  48.085 

2  57.915 

3    7.745 

3  17.574 

3  27.404 

3  37.2:13 

3  47.063 

6 

.016 

7 

2  38.420 

2  48.249 

2  58.079 

3    7.908 

3  17.738 

3  27.563 

3  37.;i97 

3  47.227 

7 

.019 

8 

2  38.584 

2  48.413 

2  58.243 

3    8.072 

3  17.902 

3  27.731 

3  37.561 

3  47.390 

b 

.022 

9 

2  "38.747 

2  48.577 

2  58.406 

3    8.236 

3  18.066 

3  27.895 

3  :i7.725 

3  47.554 

9 

.025 

10 

2  38.911 

2  48.741 

2  58.570 

3    8.400 

3  18.229 

3  28.059 

3  37.889 

3  47.718 

10 

.027 

11 

2  39.075 

2  48.905 

2  58.734 

3    8.564 

3  18.393 

3  28.223 

3  38.052 

3  47.882 

11 

.030 

12 

2  39.239 

2  49.068 

2  58.898 

3    8.728 

3  18.557 

3  28.387 

3  38.216 

3  48.046 

12 

.033 

13 

2  39.403 

2  49.232 

2  59.062 

3    8.891 

3  18.721 

3  28.550 

3  38.380 

3  48.210 

13 

.035 

14 

2  39.566 

2  49.396 

2  59.226 

3    9.055 

3  18.885 

3  28.714 

3  38.544 

3  48.373 

14 

.038 

15 

2  39.730 

2  49.560 

2  59.389 

3    9.219 

3  19.049 

3  28.878 

3  38.708 

3  48.537 

15 

.041 

16 

2  39.894 

2  49.724 

2  59.553 

3    9.383 

3  19.212 

3  29.042 

3  38.871 

3  48.701 

16 

.044 

17 

2  40.058 

2  49.888 

2  59.717 

3    9.547 

3  19.376 

3  29.206 

3  39.035 

3  48.865 

17 

.046 

18 

2  40.222 

2  50.051 

2  59.881 

3    9.710 

3  19.540 

3  29.370 

3  39.199 

3  49.029 

18 

.049 

19 

2  40.386 

2  50.215 

3    0.045 

3    9.874 

3  19.704 

3  29.533 

3  39.363 

3  49.193 

19 

.052 

20 

2  40.549 

2  50.379 

3    0.209 

3  10.038 

3  19.868 

3  29.697 

3  39.527 

3  49.356 

20 

.055 

21 

2  40.713 

2  50.543 

3    0.372 

3  10.202 

3  20.032 

3  29.861 

3  39.691 

3  49.520 

21 

.057 

22 

2  40.877 

2  50.707 

3    0.536 

3  10.366 

3  20.195 

3  30.025 

3  39.854 

3  49.684 

22 

.060 

23 

2  41.041 

2  50.870 

3    0.700 

3  10.530 

3  23.359 

3  30.189 

3  40.018 

3  49.848 

23 

.063  1 

24 

2  41.205 

2  51.034 

3    0.864 

3  10.693 

3  20.523 

3  30/353 

3  40.182 

3  50.012 

24 

.066  > 

25 

2  41.369 

2  51.198 

3     1.028 

3  10.857 

3  20.687 

3  30.516 

3  40.346 

3  50.175 

25 

.068 

26 

2  41.532 

2  51.362 

3     1.192 

3  11.021 

3  23.851 

3  30.680 

3  40.510 

3  50.339 

26 

.071 

27 

2  41.6!K> 

2  51.526 

3     1.355 

3  11.185 

3  21.014 

3  30.844 

3  40.674 

3  50.503 

27 

.074 

28 

2  41.860 

2  51.690 

3     1.519 

3  11.349 

3  21.178 

3  31.008 

3  40.837 

3  50.667 

28 

.076 

29 

2  42.024 

2  51.853 

3     1.683 

3  11.513 

3  21.342 

3  31.172 

3  41.001 

3  50.831 

2S> 

.079 

30 

2  42.188 

2  52.017 

3     1.847 

3  11.676 

3  21.506 

3  31.336 

3  41.165 

3  50.995 

30 

.082 

31 

2  42.:)52 

2  52.181 

3    2.011 

3  11.840 

3  21.670 

3  31.499 

3  41.329 

3  51.158 

31 

.085 

32 

2  42.515 

2  52.:M5 

3    2.174 

3  12.004 

3  21.834 

3  31.663 

3  41.493 

3  51.322 

32 

.087 

33 

2  42.679 

2  52.509 

3    2.3:)8 

3  12.168 

3  21.997 

3  31.827 

3  41.657 

3  51.486 

33 

.090 

34 

2  42.843 

2  52.673 

3    2.502 

3  12.332 

3  22.161 

3  31.991 

3  41.820 

3  51.650 

34 

.093 

35 

2  43.007 

2  52.836 

'3    2.666 

3  12.496 

3  22.325 

3  32.155 

3  41.984 

3  51.814 

35 

.096 

36 

2  43.171 

2  53.000 

3    2.830 

3  12.659 

3  22.489 

3  32.318 

3  42.148 

3  51.978 

36 

.098 

37 

2  43.334 

2  53.164 

3    2.994 

3  12.823 

3  22.653 

3  32.482 

3  42.312 

3  52.141 

37 

.101 

38 

2  43.498 

2  53.328 

3    3.157 

3  12.987 

3  22.817 

3  32.646 

3  42.476 

3  52.305 

38 

.104 

39 

2  43.662 

2  53.492 

3    3.321 

3  13.151 

3  22.980 

3  32.810 

3  42.639 

3  52.469 

39 

.106 

40 

2  43.826 

2  53.656 

3    3.485 

3  13.315 

3  23.144 

3  32.974 

3  42.803 

3  52.633 

40 

.109 

41 

2  43.990 

2  53.819 

3    3.649 

3  13.478 

3  23.308 

3  33.138 

3  42.967 

3  52.797 

41 

.112 

42 

2  44.154 

2  53.983 

3    3.813 

3  13.642 

3  23.472 

3  33.301 

3  43.131 

3  52.961 

42 

.115 

43 

2  44.317 

2  54.147 

3    3.977 

3  13.806 

3  23.636 

3  33.465 

3  43.295 

3  53.124 

43 

.117 

44 

2  44.481 

2  54.311 

3    4.140 

3  13.970 

3  23.800 

3  33.629 

3  43.459 

3  53.288 

44 

.120 

45 

2  44.645 

2  54.475 

3    4.304 

3  14.134 

3  23.963 

3  33.793 

3  43.622 

3  53.452 

45 

.12:^ 

46 

2  44.809 

2  54.638 

3    4.468 

3  14.298 

3  24.127 

3  33.957 

3  43.786 

3  53.616 

46 

.126 

47 

2  44.973 

2  54.802 

3    4.632 

3  14.461 

3  24.291 

3  34.121 

3  43.950 

3  53.780 

47 

.128 

48 

2  45.137 

2  54.966 

3    4.796 

3  14.625 

3  24.455 

3  34.284 

3  44.114 

3  53.943 

48 

.131 

49 

2  45.300 

2  55.130 

3    4.960 

3  14.789 

3  24.619 

3  34.448 

3  44.278 

3  54.107 

49 

.I'M 

50 

2  45.464 

2  55.294 

3    5.123 

3  14.953 

3  24.782 

3  34.612 

3  44.442 

3  54.271 

50 

.137 

5] 

2  45.628 

2  55.458 

3    5.287 

3  15.117 

3  24.946 

3  34.776 

3  44.605 

3  54.435 

51 

.139 

52 

2  45.7J)2 

2  55.621 

3    5.451 

3  15.281 

3  25.110 

3  34.940 

3  44.769 

3  54.599 

52 

142 

53 

2  45.956 

2  55.785 

3    5.615 

3  15  444 

3  25.274 

3  35.104 

3  44.933 

3  54.763 

53 

.145 

54 

2  46.120 

2  55.949 

3    5.779 

3  15.608 

3  25.438 

3  35.267 

3  45.097 

3  54.926 

54 

.147  ; 

55 

2  46.283 

2  56.113 

3    5.942 

3  15.772 

3  25.602 

3  35.431 

3  45.261 

3  55.090 

55 

.150 

5(5 

2  46.447 

2  56.277 

3    6.106 

3  15.936 

3  25.765 

3  35.595 

3  45.425 

3  55.254 

56 

.153 

57 

2  46.61 1 

2  56.441 

3    6.270 

3  16.100 

3  25.929 

3  35.759 

3  45.588 

3  55.418 

57 

.156 

58 

2  46.775 

2  56.6:)4 

3    6.4:54 

3  16.264 

3  26.093 

3  35.923 

3  45.752 

3  55.582 

58 

.158 

59 

2  46.939 

2  56.768 

3    6.598 

3  16.427 

3  26.257 

3  36.086 

3  45.916 

3  55  746 

59 

0.161 
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TABLE  III -MEM  SOUR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

Qh. 

jh. 

2^- 

3^ 

4b. 

5"- 

6""' 

7h. 

For 
Second8. 

m 

m 

II 

m      H 

m       8 

m      8 

m       8 

m      8 

in       8 

m      8 

0 

0 

0.000 

0    9.856 

0  19.713 

0  29.569 

0  39.426 

0  49.282 

0  59.139 

1     8.995 

8 

8 

1 

0 

0.164 

0  10.021 

0  19.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

1     9.160 

1 

0.003 

2 

0 

0.329 

0  10.185 

0  20.041 

0  29.898 

«0  39.754 

0  49.611 

0  59.467 

1     9.324 

2 

.005 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

1     9.488 

3 

.008 

4 

0 

0.657 

0  10.514 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

1     9.652 

4 

.011 

5 

0 

0.821 

0  10.678 

0  20.534 

0  30.391 

0  40  247 

0  50.104 

0  59.960 

1     9.817 

5 

.014 

6 

0 

0.986 

0  10.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

1     0.124 

1     9.981 

6 

.016 

7 

0 

1.150 

0  11.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

1     0.289 

1  10.145 

7 

.019 

8 

0 

1.314 

0  11.171 

0  21.027 

0  30.884 

0  40.740 

0  50.597 

1    0.453 

1  10.310 

8 

.022 

9 

0 

1.478 

0  11.335 

0  21.191 

0  31.048 

0  40.904 

0  50.761 

1     0.617 

1   10.474 

9 

.025 

10 

0 

1.643 

0  11.49:) 

0  21.356 

0  31.212 

0  41.069 

0  50.925 

1     0.782 

1   10.638 

10 

.027 

11 

0 

1.807 

0  11.663 

0  21.520 

0  31.376 

0  41.233 

0  51 .089 

I    0.946 

1  10.802 

11 

.030 

12 

0 

1.971 

0  11.828 

0  21.684 

0  31.541 

0  41.397 

0  51.254 

1     l.llO 

1   10.967 

12 

.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  41.561 

0  51.418 

1     1.274 

1  11.131 

13 

.036 

14 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  51.582 

1     1.439 

1  11.295 

14 

.038 

15 

0 

2.164 

0  12.321 

0  22.177 

0  32.034 

0  41.890 

0  51.746 

1     1.603 

1  11.459 

15 

.041 

16 

0 

2.628 

0  12.485 

0  22.341 

0  32.198 

0  42.054 

0  51.911 

1     1.767 

1   11.624 

16 

.044 

17 

0 

2.793 

0  12.649 

0  22.506 

0  32.362 

0  42.219 

0  52.075 

4     1.932 

1  11.788 

17 

.047 

18 

0 

2.957 

0  12.813 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

1    2.096 

1   11.952 

18 

.049 

19 

0 

3.121 

0  12.978 

0  22.834 

0  32.691 

0  42.547 

0  52.404 

1     2.260 

1  12.117 

19 

.052 

20 

0 

3.285 

0  13.142 

0  22.998 

0  32.855 

0  42.711 

0  52.568 

1    2.424 

1  12.281 

20 

.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

1    2.589 

1  12.445 

21 

.057 

22 

0 

3.614 

0  13.471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

1     2.753 

1  12.609 

22 

.060 

23 

0 

3.778 

0  13.635 

0  23.491 

0  33.348 

0  43.204 

0  53.061 

1     2.917 

1   12.774 

23 

.063 

24 

0 

3.943 

0  13.799 

0  23.656 

0  33.512 

0  43.368 

0  53.225 

1     3.081 

1  12.938 

24 

.066 

25 

0 

4.107 

0  13.963 

0  23.820 

0  33.676 

0  43.533 

0  53.389 

1     3.246 

1  13.102 

25 

.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43.697 

0  53.5.54 

1     3.410 

1  13.266 

26 

.071 

27 

0 

4.435 

0  14.292 

0  24.148 

0  34.005 

0  43.861 

0  53.718 

1    3.574 

1  13.431 

27 

.074 

2S 

0 

4.600 

0  14.456 

0  24.313 

0  34.169 

0  44.026 

0  53.882 

1     3.739 

1   13.595 

28 

.077 

2!) 

0 

4.764 

0  14.620 

0  24.477 

0  34.333 

0  44.190 

0  54.046 

1     3.903 

1  13.759 

29 

.079 

30 

0 

4.928 

0  14.785 

0  24.641 

0  34.498 

0  44.354 

0  54.211 

1     4.067 

1  13.924 

30 

.082 

31 

0 

5.093 

0  14.949 

0  24.805 

0  34.662 

0  44.518 

0  54.375 

1     4.231 

1  14.088 

31 

.085 

32 

0 

5.257 

0  15.113 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

1     4.396 

1  14.252 

32 

.088 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44.847 

0  54.703 

1     4.560 

1  14.416 

33 

.090 

34 

0 

5.585 

0  15.442 

0  25.298 

0  35.155 

0  45.011 

0  54.868 

1    4.724 

1  14.581 

34 

.093 

a5 

0 

5.750 

0  15.606 

0  25.463 

0  35.319 

0  45.176 

0  55.032 

1     4.888 

1  14.745 

35 

.096 

36 

0 

5.914 

0  15.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

1     5.053 

1  14.909 

36 

.099 

37 

0 

6.078 

0  15.935 

0  25.791 

0  35.648 

0  45.504 

0  55.361 

1     5.217 

1  15.073 

37 

.101 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.812 

0  45.668 

0  55.525 

1     5.381 

1  15.238 

38 

.104 

39 

0 

6.407 

0  16.263 

0  26.120 

0  35.976 

0  45.833 

0  55.689 

1     5.546 

1  15.402 

39 

.107 

40 

0 

6.571 

0  16.427 

0  26.284 

0  36.140 

0  45.997 

0  55.853 

1     5.710 

1  15.566 

40 

.110 

41 

0 

6.735 

0  16.592 

0  26.448 

0  36.305 

0  46.161 

0  56.018 

1     5.874 

1  15.731 

41 

.112 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.182 

1     6.038 

1  15.895 

42 

.115 

43 

0 

7.064 

0  16.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

1    6i203 

1  16.059 

43 

.118 

44 

0 

7.228 

0  17.085 

0  26.941 

0  36.798 

0  46.654 

0  56.510 

1     6.367 

1  16J223 

44 

.120 

45 

0 

7.392 

0  17.249 

0  27.105 

0  36.962 

0  46.818 

0  56.675 

1    6.531 

1  16.388 

45 

.123 

46 

0 

7.557 

0  17.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

1     6.695 

1  16.552 

46 

.126 

47 

0 

7.721 

0  17.577 

0  27.434 

0  37.290 

0  47.147 

0  57.003 

1    6.860 

1  16.716 

47 

.129 

48 

0 

7J385 

0  17.742 

0  27.598 

0  37.455 

0  47.311 

0  57.168 

1     7.024 

1  16.881 

48 

.131 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.619 

0  47.475 

0  57.332 

1    7.188 

1  17.045 

49 

.134 

50 

0 

8i214 

0  18.070 

0  27.927 

0  37.783 

0  47.640 

0  57.496 

1    7.353 

1  17.209 

50 

.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

1     7.517 

1   17.373 

51 

.140 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

1     7.681 

1  17.538 

52 

.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57.989 

1     7.845 

1  17.702 

53 

.145 

54 

0 

8.871 

0  18.727 

0  28.584 

0  38.440 

0  48iK)7 

0  58.153 

1     8.010 

1  17.866 

54 

.148 

55 

0 

9.035 

0  18.892 

0  28.748 

0  38.605 

0  48.461 

0  58.317 

1     8.174 

1  18.030 

55 

.151 

56 

0 

9.199 

0  19.056 

0  28.912 

0  38.769 

0  48.625 

0  58.482 

1     8.338 

1   18.195 

56 

.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

1     8.502 

1   18.359 

57 

.156 

58 

0 

9.528 

0  19.384 

0  29.241 

0  39.097 

0  48.954 

0  58.810 

1     8.667 

1  18.523 

58 

.159 

59 

0 

9.692 

0  19.549 

0  29.405 

0  39.262 

0  49.118 

0  58.975 

1     8.831 

1  18.688 

59 

0.162 
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TABLE  in.-MEM  SOUR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar 

8^- 

gh. 

10^- 

IP 

12*^ 

13"^ 

14b. 

15^- 

For 
SeooBdtf. 

m 

m      M 

m      8 

m      1 

m       8 

m      8 

m       8 

m       V 

in       H 

0 

1  18.652 

I  28.708 

1  38.565 

1  48.421 

1  58.278 

2    8.134 

2  17.991 

2  27.847 

B 

8 

1 

1  19.016 

1  28.873 

1  38.729 

1  48.585 

1  58.442 

2    8.298 

2  18.155 

2  28.011 

1 

0.003 

2 

1   19.180 

1  29.037 

1  38.893 

1  48.750 

1  58.606 

2    8.463 

2  18.319 

2  28.176 

2 

.005 

3 

1  19.345 

1  29.201 

1  39.058 

1  48.914 

1  58.771 

2    8.627 

2  18.483 

2  28.:mo 

3 

.008 

4 

1  19.509 

1  29.-365 

1  39.222 

1  49.078 

1  58.935 

2    8.791 

2  18.648 

2  28.504 

4 

.011 

5 

1  19.673 

1  29.530 

1  39.386 

1  49.243 

1  59.099 

2    8.956 

2  18.812 

2  28.668 

5 

.014 

6 

1  19.837 

1  29.694 

1  39.550 

1  49.407 

1  59.263 

2    9.120 

2  18.976 

2  28.833 

6 

.016 

7 

1  20.002 

1  29.858 

1  39.715 

1  49.571 

1  59.428 

2    9.284 

2  19.141 

2  28.997 

7 

.019 

8 

1  20.166 

1  30.022 

1  39.879 

1  49.735 

1  59.592 

2    9.448 

2  19.305 

2  29.161 

8 

.022 

9 

1  20.330 

1  30.187 

1  40.043 

1  49.900 

1  59.756 

2    9.613 

2  19.469 

2  29.326 

9 

.025 

10 

1  20.495 

1  30.351 

1  40.207 

1  50.064 

1  59.920 

2    9.777 

2  19.633 

2  29.490 

10 

.027 

11 

1  20.659 

1   30.515 

1  40.372 

1  50.228 

2    0.085 

2    9.941 

2  19.798 

2  29.654 

11 

.030 

\2 

1  20.823 

I  30.680 

1  40.536 

1  50.393 

2    0.249 

2  10.105 

2  19.962 

2  29.818 

12 

.033 

13 

1  20.987 

1  30.844 

1  40.700 

1  50.557 

2    0.413 

2  10.270 

2  20.126 

2  29.983 

13 

.036 

14 

1  21.152 

1  31.008 

1  40.865 

1  50.721 

2    0.578 

2  10.434 

2  20.290 

2  30.147 

14 

.038 

15 

1  21.316 

1   31.172 

1  41.029 

1  50.885 

2    0.742 

2  10.598 

2  20.455 

2  30.311 

15 

.041 

16 

1  21.480 

1  31.337 

1  41.193 

1  51.050 

2    0.906 

2  10.763 

2  20.619 

2  30.476 

16 

.044 

17 

1  21.644 

1  31.501 

1  41.357 

1  51.214 

2    1.070 

2  10.227 

2  20.783 

2  30.640 

17 

.047 

18 

1  21.809 

I  31.665 

1  41.522 

1  51.378 

2    1.235 

2  11.091 

2  20.948 

2  30.804 

18 

.049 

19 

1  21.973 

1  31.829 

1  41.686 

1  51.542 

2    1.399 

2  11.255 

2  21.112 

2  30.968 

19 

.052 

20 

1  22.137 

1  31.994 

1  41.850 

1  51.707 

2    1.563 

2  11.420 

2  21 .276 

2  31.133 

20 

.055 

21 

1  22.302 

1  32.158 

1  42.015 

1  51.871 

2    1.727 

2  11.584 

2  21 .440 

2  31.297 

21 

.057 

22 

1  22.466 

1  32.322 

1  42.179 

1  52.035 

2    1.892 

2  11.748 

2  21.605 

2  31 .461 

22 

.060 

23 

I  22.630 

1  32.487 

1  42JM3 

1  52.200 

2    2.056 

2  11.912 

2  21.769 

2  31.625 

23 

.063 

24 

1  22.794 

1  32.651 

1  42.507 

1  52.364 

2    2.220 

2  12.077 

2  21.933 

2  31.790 

24 

.066 

25 

1  22.959 

1  32.815 

1  42,672 

1  52.528 

2    2.365 

2  12.241 

2  22.098 

2  31.954 

25 

.068 

2b 

1  23.123 

1  32.979 

1  42.836 

1  52.692 

2    2.549 

2  12.405 

2  22.262 

2  32.118 

26 

.071 

27 

1  23.287 

1  33.144 

1  43.000 

1  52.857 

2    2.713 

2  12.570 

2  22.426 

2  32.283 

27 

.074 

26 

1  23.451 

1  33.308 

1  43.164 

1  53.021 

2    2.877 

2  12.734 

2  22.590 

2  32.447 

28 

.077 

29 

1  23.616 

1  33.472 

1  43.329 

1  53.185 

2    3.042 

2  12.898 

2  22.755 

2  32.611 

29 

.079 

30 

1  23.780 

1  33.637 

1  43.493 

1  53.349 

2    3.206 

2  13.062 

2  22.919 

2  32.775 

30 

.082 

31 

1  23.944 

1  33.801 

1  43.657 

1  53.514 

2    3.370 

2  13.227 

2  23.083 

2  32.940 

31 

.085 

32 

1  24.109 

1  33.965 

1  43.822 

1  53.678 

2    3.534 

2  13.391 

2  23iM7 

2  33.104 

32 

.088 

33 

1  24.273 

1  34.129 

1  43.986 

1  53.842 

2    3.699 

2  13.555 

2  23.412 

2  33.268 

33 

.05K) 

34 

1  24.437 

1  34.294 

1  44.150 

1  54.007 

2    3.863 

2  13.720 

2  23.576 

2  33.432 

34 

.093 

35 

1  24.601 

I  34.458 

1  44.314 

1  54.171 

2    4.027 

2  13.884 

2  23.740 

2  33.597 

35 

.096 

'Mi 

1  24.766 

.1  34.622 

1  44.479 

1  54.335 

2    4.192 

2  14.048 

2  23.905 

2  33.761 

36 

.099 

37 

1  24.930 

1  34.786 

1  44.643 

1  54.4!m 

2    4.356 

2  14.212 

2  24.069 

2  33.925 

37 

.101 

38 

1  25.094 

1  34.951 

1  44.807 

1  54.664 

2    4.520 

2  14.377 

2  24.233 

2  34.090 

38 

.104 

39 

1  25.259 

1  35.115 

1  44.971 

1  54.828 

2    4.684 

2  14.541 

2  24.397 

2  34i254 

39 

.107 

40 

1  25.423 

1  35.279 

1  45.136 

1  54.992 

2    4.849 

2  14.705 

2  24.562 

2  34.418 

40 

.110 

41 

1  25.587 

1  35.444 

1  45.300 

1  55.156 

2    5.013 

2  14.869 

2  24.T26 

2  34.582 

41 

.112 

42 

1  2r).75l 

I  35.608 

1  45.464 

1  55.321 

2    5.177 

2  15.034 

2  24.890 

2  34.747 

42 

.115 

43 

1  25.916 

1  35.772 

1  45.629 

1  55.485 

2    5.342 

2  15.198 

2  25.054 

2  :)4  911 

43 

.118 

44 

1  26.080 

1  35.936 

1  45.793 

1  55.649 

2    5.506 

2  15.362 

2  25.219 

2  35.075 

44 

.120 

45 

1  26.244 

1  36.101 

1  45.957 

1  55.814 

2    5.670 

2  15.527 

2  25.383 

2  35.239 

4.^. 

.123 

46 

1  26.408 

1  36.265 

1  46.121 

1  55.978 

2    5.834 

2  15.691 

2  25.547 

2  35.404 

46 

.126 

47 

1  26.573 

1  36.429 

1  46.286 

1  56.142 

2    5.999 

2  15.855 

2  25.712 

2  35.568 

47 

.129 

48 

1  26.737 

1  36.593 

1  46.450 

1  56.306 

2    6.163 

2  16.019 

2  25.876 

2  35.732 

48 

.131 

49 

1  26.901 

1  36.758 

1  46.614 

1  56.471 

2    6.327 

2  16.184 

2  26.040 

2  35.897 

49 

.134 

50 

1  27.066 

1  36.922 

1  46.778 

1  56.635 

2    6.491 

2  16.348 

2  26.204 

2  36.061 

50 

.137 

51 

1  27.230 

1  37.086 

1  46.943 

1  56.799 

H    6.656 

2  16.512 

2  26.369 

2  36.225 

51 

.140 

52 

1  27.394 

1  37.251 

1  47.107 

1  56.964 

2    6.820 

2  16.676 

2  26.533 

2  36.389 

52 

.142 

53 

1  27.558 

1  37.415 

1  47.271 

1  57.128 

2    6.984 

2  16.841 

2  26.697 

2  36.554 

53 

.145 

54 

1  27.723 

1  37.579 

1  47.436 

1  57,292 

2    7.149 

2  17.005 

2  26.861 

2  36.718 

54 

.148 

55 

1  27.887 

1  37.743 

1  47.600 

1  57.456 

2    7.313 

2  17.169 

2  27.026 

2  36.882 

55 

.151 

56 

1  28.051 

1  37.908 

1  47.764 

1  57.621 

2    7.477 

2  17.334 

2  27.190 

2  37.047 

56 

.153 

57 

1  28.215 

1  38.072 

1  47.928 

1  57.785 

2    7.641 

2  17.498 

2  27.354 

2  37.211 

57 

.156 

58 

1  28.:wo 

'    1  38.236 

1  48.093 

1  57.949 

2    7.806 

2  17.662 

2  27.519 

2  37.375 

58 

.159 

59 

1  28  544 

'    1  38.400 

1  48.257 

1  58.113 

2    7.970 

2  17.826 

2  27.683 

2  37.539 

59 

[0.162 
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TABLE  ni -MEM  SOLAR  INTO  SIDEREAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
SoIat. 

le'^ 

17h. 

18"^ 

19^ 

20^- 

21^ 

22»^ 

23*^ 

For 
Sccond8. 

m 

m      « 

m      8 

m 

s 

m       8 

m      8 

m      8 

m      8 

m      8 

0 

2  37.704 

2  47.560 

2  57.417 

3    7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

8 

8 

1 

2  37.868 

2  47.724 

2  57.581 

3    7.437 

3  17.294 

3  27.150 

3  37.007 

3  46.863 

1 

0.003 

2 

2  38.032 

2  47.889 

2 

57.745 

3    7.602 

3  17.458 

3  27.315 

3  37.171 

3  47.027 

2 

.005 

3 

2  38.196 

2  48.053 

2  57.909 

3    7.766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

.008 

4 

2  38.361 

2  48.217 

2  58.074 

3    7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

.011 

5 

2  38.525 

2  48.381 

2  58.238 

3    8.094 

3  17.951 

3  27.807 

3  37.664 

3  47.520 

5 

.014 

6 

2  38.689 

2  48.546 

2  58.402 

3    8.259 

3  18.115 

3  27.972 

3  37.828 

3  47.685 

6 

.016 

7 

2  38.854 

2  48.710 

2  58.566 

3    8.423 

3  18.279 

3  28.136 

3  37.992 

3  47.849 

7 

.019 

8 

2  39.018 

2  48.874 

2  58.731 

3    8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

.022 

9 

2  39.182 

2  49.039 

2  58.895 

3    8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

.025 

10 

2  39.346 

2  49.203 

2  59.059 

3    8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

.027 

11 

2  39.511 

2  49.367 

2  59.224 

3    9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

.030 

12 

2  39.675 

2  49.531 

2  59.388 

3    9.244 

3  19.101 

3  28.957 

3  38814 

3  48.670 

12 

.033 

]3 

2  39.839 

2  49.696 

2  59.552 

3    9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

.036 

14 

2  40.003 

2  49.860 

2  59.716 

3    9.573 

3  19.429 

3  29.286 

3  39.142 

3  48.999 

14 

.038 

15 

2  40.168 

2  50.024 

2  59.881 

3    9.737 

3  19.594 

3  29.450 

3  39.307 

3  49.163 

15 

.041 

16 

2  40.332 

2  50.188 

3 

0.045 

3    9.901 

3  19.758 

3  29.614 

3  39.471 

3  49.327 

16 

.044 

17 

2  40.496 

2  50.353 

3 

0.209 

3  10.066 

3  19.922 

3  29.779 

3  39.635 
3  39.799 

3  49.492 

17 

.047 

18 

2  40.661 

2  50.517 

3 

0.373 

3  10.230 

3  20.086 

3  29.943 

3  49.656 

18 

.049 

11) 

2  40.825 

2  50.681 

3 

0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

.052 

1 

20 

2  40.989 

2  50.846 

3 

0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49.984 

20 

.055 

21 

2  41.153 

2  51.010 

3 

0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

.0:>7 

22 

2  41.318 

2  51.174 

3 

1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

.06.) 

23 

2  41.482 

2  5].:)38 

3 

1.195 

3  11.051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

.063 

24 

2  41.646 

2  51.503 

3 

1.359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

.066 

25 

2  41.810 

2  51.667 

3 

1.523 

3  11.380 

3  21.236 

3  31.093 

3  40.949 

3  50.806 

25 

.068 

26 

2  41.975 

2  51.831 

3 

1.688 

3  11.544 

3  21.401 

3*31.257 

3  41.114 

3  50.970 

26 

.071 

27 

2  42.139 

2  51.995 

3 

1.852 

3  11.708 

3  21.565 

3  31.421 

3  41.278 

3  51.134 

27 

.074 

28 

2  42.303 

2  52.160 

3 

2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.2J)9 

28 

.077 

29 

2  42.468 

2  52.324 

3 

2.181 

3  12.037 

3  21.893 

3  31.750 

3  41.606 

3  51.463 

2!) 

.079 

30 

2  42.632 

2  52.488 

3 

2.345 

3  12.201 

3  22.058 

3  31.914 

3  41.771 

3  51.627 

30 

.082 

31 

2  42.796 

2  52.653 

3 

2.509 

3  12.366 

3  22.222 

3  32.078 

3  41.935 

3  51.791 

31 

.085 

32 

2  42.960 

2  52.817 

3 

2.673 

3  12.530 

3  22.:i86 

3  32.243 

3  42.099 

3  51.956 

32 

.088 

33 

2  43.125 

2  52.981 

3 

2.838 

3  12.694 

3  22.551 

3  32.407 

3  42i364 

3  52.120 

33 

.090 

34 

2  43iM9 

2  53.145 

3 

3.002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

.093 

35 

2  43.453 

2  53.310 

3 

3.166 

3  13.023 

3  22.879 

3  32.736 

3  42.592 

3  52.449 

35 

.096 

36 

2  43.617 

2  53.474 

3 

3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

.099 

37 

2  43.782 

2  53.638 

3 

3.495 

3  13.351 

3  23.208 

3  33.064 

3  42.921 

3  52.777 

37 

.101 

38 

2  43.946 

2  53.803 

3 

3.659 

3  13.515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

.](:4 

39 

2  44.110 

2  53.967 

3 

3.823 

3  13.680 

3  23.536 

3  33.393 

3  43.249 

3  53.106 

39 

.107 

40 

2  44.275 

2  54.131 

3 

3.988 

3  13.844 

3  23.700 

3  33.557 

3  43.413 

3  53.270 

40 

.110 

41 

2  44.439 

2  54.295 

3 

4.152 

3  14.008 

3  23.865 

3  33.721 

3  43.578 

3  53.434 

41 

.112 

42 

2  44.603 

2  54.460 

3 

4.316 

3  14.173 

3  24.029 

3  33.886 

3  43.742 

3  53.598 

42 

.115 

43 

2  44.767 

2  54.624 

3 

4.480 

3  14.337 

3  24.193 

3  34.050 

3  43.906 

3  53.763 

43 

.118 

44 

2  44.932 

2  54.788 

3 

4.645 

3  14.501 

3  24.358 

3  34.214 

3  44.071 

3  53.927 

44 

.120 

45 

2  45.096 

2  54.952 

3 

4.809 

3  14.665 

3  24.522 

3  :M.378 

3  44.235 

3  54.091 

45 

.123 

46 

2  45.26'J 

2  55.117 

3 

4.973 

3  14.830 

3  24.686 

3  34.543 

3  44.399 

3  54.256 

46 

.126 

47 

2  45.425 

2  55.261 

3- 

5.137 

3  14.994 

3  24.850 

3  34.707 

3  44.563 

3  54.420 

47 

.129 

48 

2  45.589 

2  55.445 

3 

5.302 

3  15.158 

3  25.015 

3  34.871 

3  44.728 

3  54.584 

48 

.131 

49 

2  45.753 

2  55.610 

3 

5.466 

3  15.322 

3  25.179 

3  35.035 

3  44.892 

3  54.748 

49 

AM 

50 

2  45.917 

2  55.774 

3 

5.630 

3  15.487 

3  25.343 

3  35.200 

3  45.056 

3  54.913 

50 

.137 

51 

2  46.082 

2  55.9'38 

3 

5.795 

3  15.651 

3  25.508 

3  35.364 

3  45.220 

3  55.077 

51 

.140 

52 

2  46.246 

2  56.102 

3 

5.959 

3  15.815 

3  25.672 

3  35.528 

3  45.385 

3  55.241 

52 

.142 

53 

2  46.410 

2  56.267 

3 

6.123 

3  15.980 

3  25.836 

3  35.693 

3  45.549 

3  55.405 

53 

.145 

54 

2  46.574 

2  56.431 

3 

6.287 

3  16.144 

3  26.000 

3  35.857 

3  45.713 

3  55.570 

54 

.148 

55 

2  46.739 

2  56.595 

3 

6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

.151 

56 

2  46.903 

2  56.75<) 

3 

6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55.898 

56 

.153 

57 

2  47.067 

2  56.924 

3 

6.780 

3  16.637 

3  26.493 

3  36350 

3  46.206 

3  56.063 

57 

.156 

58 

2  47.232 

2  57.088 

3 

6.944 

3  16.801 

3  26.657 

3  56.514 

3  46.370 

3  56.227 

58 

.159 

59 

2  47.396 

2  57.25'i 

3 

7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 
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1 
TABLE  GIVING,  FOR  8EVEK  POLAR  STARS,  THE  CORRECllONS 

or  THE  APPARENT  PLACE  WHICH  DEPEND  ON  THE 

ARGUMENT  2  c  IN  NUTATION.— ItfTOJ). 

• 

o 

a  Urs.  Mm. 

1 

51  Cepbei. 

32  Came  lop. 

• 

e  Vn.  Man. 

S  Vn.  Min. 

?.  Ura.  MiJB. 

'l 

0  Oetuitu.  .  S 
1    1 

1  r 

R.  A.   ;  Dec 

R.A.  ,  I>ee. 

K.A. 

Dee. 

R.A.      Dec 

ILA.   j  Dec 

R.A. 

Dec 

R.A. 

Dec 

o 

o 

•^'      " 

*^        " 

m 

tt 

•                   is 

1^!         « 

8 

w 

•            1       M 

o 

0 

-.233    +.03 

+.021    +.09 

+.056 

-.02 

+.011    -.09 

-JXK'  -.09 

-.150 

-.06 

+.013  -J>9,    90  1 

'    2 

338      .02 

.012      .09 

.056 

.01 

0)13      .08 

-.001       J09 

.133 

M 

-.0181    .09      92  1 

'    4 

.242 1     .02 

+.003      .09 

.055 

-.01 

.015      .08 

+.0051     J09 

.115 

M 

.049 

.09     94) 

6 

.245 ,  +.01 

-.005 .     .09 

.055 

.00 

Jdie      .08 

.010 

.09 

J097 

.06 

.000 

.091    96 

8 

.2461     .00 

.014      .09 

.054 

.00 

.018      .08 

.016 

.09 

.078 

.09 

.110 

.09,    96 

10 

-.246      M 

-.023 

+.09 

+.052 

+.01 

+.019    -.07 

+.021 

-.08 

-.069 

-.09 

-.139 

-.06 '  100 

12 

JS146    -.01 

.031 ,     .09 

.051 

.01 

.021       .07 

.026 

.08 

.040 

.09 

.168 

.06   102 

\4 

.244 

.01 

.039 1     .06 

.049 

.02 

.022      .07 

.031  i     .061 

-.020 

.09 

.196 

.06  >  104 

16 

.241 

.02 

.048 

.08 

.047 

.03 

.023:     .06 

.036 

.06 

.000 

.09 

524 

.06 ;  106 ; 

•  18 

.237 

.02 

.056 

.08 

.045 

.03 

.024      .06 

.041 

.07 

+.019 

.09 

550 

.07    108  i 

1 

20 

-.2:wi  -.03 

-.063 

+.08 

+.042 

+.04 

+.025  '•'  -.05 

+.046 

-.07 

+.039 

-.08 

-575 

i 

-.07   110  1 

22 

J224.     .03 

.071 

.07 

.039 

.04 

.026 1     .05 

.050 

.07 

.058 

m 

3»i 

.07   112, 

24 

.2161     .04 

.078 

.07 

.036 

.05 

.027 

.04 

.054 

.06 

.078 

m 

.320 

.06!  114  1 

26 

.207 

.04 

.084 

.07 

.033 

.05 

.027 

.04 

.058 

.06 

.097 

.08 

.341 

.06    116 

28 

.1»7 

.05 

.091 

.06 

.030 

.06 

.028!     .03 

.062 

.05 

.115 

.06 

.360 

.05    118 

30 

-.187 

-.05 

-.096 

+.06 

+.027 

+.06 

+.028 !  -.02 

+.0^ 

-.05 

+.133 

-.07 

-.377 

-.05 

120 

32 

.175 

.06 

.102 

.05 

.023 

.06 

.028 

.02 

.068 

.04 

.150 

.07 

.392 

.04 

123 

34 

.162 

.06 

.107 

.05 

.020 

.07 

.028 

.01 

.071 

.04 

.166 

.07 

.406 

.03 

124 

36 

.149 

.07 

.111 

.04 

.016 

.07 

.p38 

-.01 

.073 

.03 

.182 

.06 

.417 

.03 

126 

38 

1 

.135 

.07 

.115 

.03 

.012 

.07 

.028 

.00 

.075 

.03 

.196 

.06 

.426 

.02 

128 

40 

-.120 

-.07 

-.118 

+.03 

+.008 

+.07 

+.028 

+.01 

+.077 

-.02 

+.210 

-.05 

-.434 

-.02 

130 

42 

.105 

.07 

.120 

.02 

+.004 

.08 

.027 

.01 

.078 

.01 

J223 

.05 

.439 

.01 

132 

44 

.089 

.08 

.122 

.02 

.000 

.08 

.026 

.02 

.079 

-.01 

J235 

.04 

.442 

-.01 

134 

46 

.073 

.08 

.124 

+.01 

-.004 

.08 

.026 

.02 

.079 

.00 

JM5 

.04 

.443 

.00 

136 

48 

.056 

.08 

.125 

.00 

.007 

.08 

.025 

.03 

.079 

.00 

i!54 

.03 

.442 

+.01 

138 

I  50 

-.039 

-.08 

-.125 

.00 

-.011 

+.08 

+.024 

+.04 

+.079 

+.01 

+.262 

-.02 

-.438 

+.01 

140 

52 

.022 

.08 

.125 

-.01 

.015 

.08 

.023 

.04 

.078 

.02 

J269 

.02 

.433 

.02 

142 

54 

-.005 

.08 

.124 

.01 

.019 

.08 

.021 

.05 

.077 

.02 

.275 

.01 

.425 

.02 

144 

56 

+.012 

.08 

.122 

.02 

.022 

.08 

.020 

.05 

.075 

.03 

J279 

-.01 

.415 

.03 

146 

58 

.029 

.08 

.120 

.03 

.026 

.08 

.018 

.06 

.073 

.03 

582 

.00 

.404 

.04 

148 

6f> 

+.046 

-.08 

-.117 

-.03 

-.029 

+.08 

+.017 

+.06 

+.071 

+.04 

+583 

+.01 

-.390 

+.04 

150 

62 

.06:3      .08 

.114 

.04 

.033 

.08 

.015 

.07 

.069 

.04 

.283 

.01 

.374 

.05 

152 

64 

.079      .08 

.110 

.04 

.0% 

.07 

.014 

.07 

.066      .05 1 

.281      .02 

.357 

.05 

154 

66 

.095      .08 

.106 

.05 

.039 

.07 

.012 

.07 

.063 

.05 

.279     .02 

.338 

.061156 

68 

.111 

.07 

.101 

.05 

.041 

.07 

.010 

.08 

.059 

.06 

.275,    .03 

.317 

.06 '158 

1 

70 

+.126 

-.07 

-.095 

-.06 

-.044 

+.06 

+.008    +.08 

+.0.'>5 

+.06 

+.269  +.03 

-.294 

+.07 1 16a  I 

72 

.141 

.07 

.089 

.<;6 

.046 

M 

.006      .08 

.051 

.07 

.2«>3 

.04 

.271 

07 

1621 

74 

.154 

.06 

.083 

.07 

.048 

.06 

.004 

.08 

.047 

.07 

.255 

.04 

.245 

.07 

164 

76 

.T67 

.06 

.076 

.07 

.050 

.05 

+.002 

.08 

.043 

.08 

.245 

.05 

.219 

.08 

166 

78 

.180 

.06 

.069 

.07 

.052 

.05 

.000 

.09 

.038 

.08 

535 

.05 

.192 

.08 

168 

80 

+.191 

-.05 

-.068 

-.08 

-.053 

+.04 

-.002 

+.09 

+.033 

+.08 

+.223 

+.06 

-.16:1 

+.08 

170 

82 

.201 

.05 

.054 

.08 

.054 

.04 

.004 

.09 

.028 

.08 

.210 

.06 

.134 

.08 

172 

84 

.211 

.04 

.046 

.08 

.055 

.03 

.006 

.09 

.023 

.09 

.107 

.07 

.105 

.09 

174 

86 

.219 

.04 

.038 

.08 

.056 

.03 

.008 

.09 

.017 

.09 

.182 

.07 

.074 

.09 

176 

88 

.226 

.03 

.029 

.09 

.056 

.02 

.010 

.09 

.012 

.09 

.166 

.08 

.044 

.09 

178 

90 

+.233 

-.03 

-.021 

-.09 

-.056 

+.02 

-.011 

+.09 

+.006 

+.09 

+.150 

+.08 

-.013 

+.09 

180 

] 

Note.— >WlMn  the  Arffament  Is  on  the  right-hand  side  of  the  Table,  the  sign  of  the  correction  is  to  bo  reversed. 

The  Moon's  Mean  Longitnde,  ([ ,  may  be  found  on  page  344. 
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TABLE  V. 


TABLE  GIVING  THE  CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  WHICH 

DEPEND  ON  THE  ARGUMENT  2  <[ ,  IN  UNITS  OF  THE  FIFTH 

• 

DECIMAL  FOR  A 

»  AND  OF  THE  FOURTH  FOR  B. 

• 

o 

• 

o 

• 

00 

■ 

o 

»^ 

»^ 

w^ 

l-N 

1 

A. 

B. 

1 

A. 

B. 

1 

A. 

B. 

1 

A, 

B. 

^ 

V 

V 

V 

»> 

h 

u 

u 

o 

o 

O 

o 

o 

^ 

^ 

"^ 

-    0 

-886 

4S 

-405 

+  0 

9S 

+  0 

+886 

i:iS 

+405 

-  0 

1 

14 

885 

46 

4U5 

31 

91 

14 

885 

136 

405 

31 

2 

29 

883 

47 

404 

61 

92 

29 

883 

137 

404 

61 

3 

42 

881 

48 

403 

93 

93 

42 

881 

138 

403 

93 

4 

56 

877 

49 

401 

124 

94 

56 

877 

139 

401 

124 

5 

-  70 

-872 

50 

-399 

+153 

95 

+  70 

+872 

140 

+399 

-153 

6 

84 

866 

51 

396 

184 

96 

84 

ouU 

141 

396 

184 

7 

96 

859 

52 

393 

215 

97 

98 

a59 

142 

393 

215 

8 

112 

851 

53 

389 

244 

98 

112 

851 

143 

389 

244 

9 

125 

843 

54 

385 

274 

99 

125 

843 

144 

385 

274 

10 

-138 

-833 

55 

-380 

■f303 

100 

+138 

+833 

145 

+380 

-303 

11 

152 

821 

56 

375 

331 

101 

152 

821 

146 

375 

331 

12 

165 

809 

57 

370 

360 

102 

165 

809 

147 

370 

360 

13 

178 

796 

58 

364 

388 

103 

178 

796 

148 

364 

388 

14 

190 

782 

59 

358 

415 

104 

190 

782 

149 

358 

415 

15 

-202 

-767 

60 

-351 

+443 

105 

+202 

+767 

150 

+351 

-443 

16 

214 

751 

61 

344 

470 

106 

214 

751 

151 

344 

470 

17 

226 

734 

62 

3:36 

495 

107 

226 

734 

152 

336 

495 

m 

238 

716 

63 

328 

520 

108 

238 

716 

153 

328 

520 

19 

249 

698 

64 

319 

545 

109 

249 

698 

154 

319 

545 

20 

-261 

-678 

65 

-310 

+570 

110 

4261 

+678 

155 

+310 

-570 

21 

271 

659 

66 

301 

592 

111 

271 

659 

156 

301 

592 

22 

282 

637 

67 

291 

615 

112 

282 

6:17 

157 

291 

615 

23 

291 

615 

68 

282 

637 

113 

291 

615 

158 

282 

637 

24 

301 

592 

69 

271 

659 

114 

301 

592 

159 

271 

659 

25 

-310 

-570 

70 

-261 

4678 

115 

+310 

+570 

160 

+261 

-678 

26 

319 

545 

71 

249 

698 

116 

319 

545 

161 

249 

698 

27 

328 

520 

72 

238 

716 

117 

328 

520 

162 

238 

716 

28 

336 

495 

73 

226 

734 

118 

336 

495 

163 

226 

734 

29 

344 

470 

74 

214 

751 

119 

344 

470 

164 

214 

751 

30 

-351 

-443 

75 

-202 

+767 

120 

+351 

+443 

165 

+202 

-767 

31 

358 

415 

76 

190 

782 

121 

358 

415 

166 

190 

782 

32 

364 

388 

77 

178 

796 

122 

364 

388 

167 

178 

796 

33 

370 

.  360 

78 

165 

809 

123 

370 

360 

168 

165 

809 

34 

37S 

331 

79 

152 

821 

124 

375 

331 

169 

152 

821 

35 

-380 

-303 

80 

-138 

+833 

125 

+380 

+303 

170 

+138 

-833 

So 

385 

274 

81 

125 

843 

126 

385 

274 

171 

125 

843 

37 

389 

244 

82 

112 

851 

127 

389 

244 

172 

112 

a5i 

38 

393 

215 

83 

98 

859 

128 

393 

215 

173 

98 

859 

39 

39F 

184 

84 

84 

866 

129 

396 

184 

174 

84 

866 

40 

-399 

-153 

85 

-  70 

+872 

130 

+399 

+153 

175 

+  70 

-872 

41 

401 

124 

86 

56 

877 

131 

401 

124 

176 

56 

877 

42 

403 

93 

87 

42 

881 

132 

403 

93 

177 

42 

881 

43 

404 

61 

88 

29 

883 

133 

404 

61 

178 

29 

883 

44 

405 

31 

89 

14 

885 

134 

405 

31 

179 

14 

885 

45 

-405 

-  0 

90 

-  0 

4886 

135 

+405 

+  0 

180 

+  0 

-886 

N< 
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TABLE  VI. 


TABLE  GIVING  THE  CORRECTIONS  OF  THE  CONSTANTS  A  AND  B  DEPEND- 

ING  ON  THE  SMALL  TERMS  OF  THE  NUTATION,  IN  UNITS  OF  THE              | 

FIFTH  DECIMAL  FOR  A,  AND  OF  THE  FOURTH  FOR  B. 

a-r'. 

20— 2  r'. 

20-2ft. 

20-ft. 

2r'-ft. 

r'. 

0 

Arg. 

A, 

A. 

A. 

A. 

B. 

A. 

B. 

A. 

B, 

A. 

B. 

8 

^    0 

+  0 

-  0 

+  0 

467 

+  0 

+24 

+  5 

+  8 

-11 

-  5 

10 

23 

2 

1 

4 

66 
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24 
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+  4 

10 

+  9 

20 

46 

3 

2 

9 

63 

3 

23 

7 

-  2 

7 

21 

30 

68 

5 

2 

12 

58 

4 

21 

8 

8 

-  2 

27 

40 

87 

6 

3 

16 

51 

6 

18 

8 

13 

+  4 

25 

50 

•I-103 

+  8 

-  4 

+19 

+43 

+  7 

+15 

+  7 

-19 

+  8 

+17 

60 

117 

9 
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22 

34 

8 

12 

6 

24 

11 

+  5 

70 

vn 

9 

4 

24 

23 

8 

8 

4 

28 

10 

-  9 

80 

133 

10 

5 

25 

+12 

9 

+  4 

+  2 

30 

7 

21 

IK) 

135 

10 

5 

25 

0 

9 

0 

0 

31 

+  2 

27 

100 

+133 

+10 

-  5 

+25 

-12 

+  9 

-  4 

-  2 

-30 

-  4 

-25 

HO 

127 

9 

5 

24 

23 

8 

8 

4 

28 

8 

17 

120 

117 

9 

4 

22 

34 

8 

12 

6 

24 

11 

-  5 

130 

103 

8 

4 

19 

43 

7 

15 

7 

19 

10 

+  9 

140 

87 

6 

3 

16 

51 

6 

18 

8 

13 

7 

21 

150 

+  68 

+  5 

-  2 

+12 

-58 

+  4 

-21 

-  8 

-  8 

-  2 

+S?7 

160 

46 

3 

2 

9 

63 

3 

23 

7 

-  2 

+  4 

25 

170 

+  23 

+  2 

-  1 

+  4 

66 

+  2 

24 

6 

+  4 

8 

17 

180 

0 

0 

0 

0 

67 

0 

24 

5 

8 

11 

+  5 

190 

-  23 

-  2 

+  1 

-  4 

66 

-  2 

24 

4 

12 

10 

-  9 

200 

-  46 

-  3 

+  2 

-  9 

-63 

-  3 

-23 

-2 

+14 

+  7 

-21 

210 

68 

5 

2 

12 

58 

4 

21 

-  1 

16 

+  2 

27 

220 

87 

6 

3 

16 

51 

6 

18 

0 

#16 

-  4 

25 

230 

103 

8 

4 

19 

43 

7 

15 

+  1 

16 

8 

17 

240 

117 

9 

4 

22 

34 

8 

12 

1 

16 

11 

5 

250 

-127 

-  9 

+  5 

-24 

-23 

-  8 

-  8 

+  1 

+16 

-10 

+  9 

260 

133 

10 

5 

25 

-12 

9 

-  4 

0 

15 

7 

21 

270 

135 

10 

5 

25 

0 

9 

0 

0 

15 

-  2 

27 

280 

133 

10 

5 

25 

+12 

9 

+  4 

0 

15 

+  4 

25 

290 

127 

9 

5 

24 

23 

8 

8 

-  1 

16 

8 

17 

300 

117 

9 

4 

22 

34 

8 

12 

1 

16 

11 

+  5 

310 

-103 

-  8 

+  4 

-19 

+43 

-  7 

+15 

-  1 

+16 

+10 

-  9 

320 

87 

6 

3 

16 

51 

6 

18 

0 

16 

7 

21 

330 

68 

5 

2 

12 

58 

4 

21 

+  1 

16 

+  2 

27 

340 

46 

3 

2 

9 

63 

3 

23 

2 

14 

-  4 

25 

350 

23 

2 

1 

4 

66 

2 

24 

4 

12 

8 

17 

360 

-    0 

-  0 

+  0 

-  0 

+67 

-  0 

+24 

+  5 

+  8 

-11 

-  5 

Year. 

a-r'. 

20— 2  r'. 

20-2ft, 

ao-ft. 

2r'-ft. 

r'.      ' 

30— r. 

1865 

335°6 

22f.2 

129!7 

34^,6 

124^5 

35(f.3 

20*10 

1866 

64.4 

139.3 

167.8 

4.5 

225.2 

31.0 

201.3 

1867 

153.1 

57.5 

206.0 

23.4 

325.9 

71.7 

200.6 

1868 

254.9 

337.4 

246.3 

44.3 

66.8 

112.4 

202.9        1 

1809 

343.6 

255.6 

284.5 

62.2 

167.5 

153.1 

202.2 

1870 

72.3 

173.8 

322.7 

81.1 

268.2     ' 

193.7 

201.5        1 

1871 

161.0 

91.9 

0.9 

100.0 

8.9 

234.4 

200.9        1 

1872 

262.8 

11.8 

41.2 

121.0 

109.8 

275.2 

203.1 

1673 

351.5 

290.0 

79.4 

139.9 

210.5 

315.8 

202.5 

1874 

80.3 

208.2 

117.7 

158.8 
2'!024 

311.2 

356.5 

201.8 

Dnily 
Motion. 

13°065 

NOTK.— 1 

f.749 

il!007 

0^6 

O.lll 

o 
2.957 

rhe  argumenti 

I  glyen  aboye  are  for  Jon.  0.5  in  cc 

»mmon  years,  bat  fo 

r  Jan.  1.5  in  leap 

yoarg. 
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